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SURFACE WATER SUPPLY OF THE NORTH ATLANTIC 
SLOPE DRAINAGE BASINS, 1918. 



AUTHORIZATION AND SCOPE OF WORK. 

This volume is one of a series of 14 reports presenting results of 
measiu*einents of flow made on streams in the United States during 
the year ending September 30, 1918. 

The data presented in these reports were collected by the United 
States Geological Survey imder the following authority contained in 
the organic law (20 Stat. L., p. 394) : 

Prowded, That this officer [the Director] shall have the direction of the Geological 
Survey and the classification of public lands and examination of the geological struc- 
ture, mineral resources, and products of the national domain. 

The work was b^un in 1888 in connection with special studies 
relating to irrigation in the arid West. Since the fiscaJ year ending 
June 30, 1895, successive simdry civil bills passed by Congress have 
carried the following item and appropriations: 

For gaging the streams and determining the water supply of the United States, and 
kr the investigation of underground currents and artesian wells, and for the i»epant- 
tkm of reports upon the best methods of utilizing the water resources. 

Annual appropriations for the fiscal years ending June 30 , 1895-1919. 

1895 $12,500.00 

1896 20,000.00 

1897 to 1900, inclusive, 50,000.00 

1901 to 1902, inclusive 100,000.00 

1903 to 1906, inclusive 200,000.00 

1907 150,000.00 

1908 to 1910, inclusive 100,000.00 

1911 to 1917, inclusive 150,000.00 

1918 175,000.00 

1919 148,244.10 

In the execution of the work many private and State organizations 
have cooperated, either by furnishing data or by assisting in collecting 
data. Acknowledgments for cooperation of the first kind are made 
m connection with the description of each station affected; coopera- 
tion of the second kind is acfaiowledged on page 11. 

Measurements of stream flow have been made at about 4,510 points 
in the United States and also at many points in Alaska and the 
Hawaiian Islands. In July, 1918, 1,180 gaging stations were being 
maintained by the Survey and the cooperating organizations. Many 
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8 SURFACE WATER SUPPLY, 1918, PART I. 

miscellaneous discharge measurements are made at other points. In 
connection with this work data were also collected in regard to pre- 
cipitation, evaporation, storage reservoirs, river profiles, and water 
power in many sections of the country and will be made available in 
water-supply papers from time to time. Information in regard to 
pubUcations relating to water resources is presented in the appendix 
to this report. 

DEFINITION OF TERMS. 

The volimie of water flowing in a stream — the "run-off" or "dis- 
charge" — is expressed in various terms, each of which has become 
associated with a certain class of work. These terms may be divided 
into two groups — (1) those that represent a rate of flow, as second- 
feet, gallons per minute, miners' inches, and discharge in second- 
feet per square mile, and (2) those that represent the actual quantity 
of water, as run-off in depth in inches, acre-feet, and millions of 
cubic feet. The principal terms used in this series of reports are 
second-feet, second-feet per square mile, run-off in inches, and acre- 
feet. They may be defined as follows: 

"Second-feet" is an abbreviation for "cubic feet per second." 
A second-foot is the rate of discharge of water flowing in a channel 
of rectangular cross section 1 foot wide and 1 foot deep at an average 
velocity of 1 foot per second. It is generally used as a fundamental 
unit from which others are computed. 

"Second-feet per square mile" is the average number of cubic feet 
of water flowing per second from each square mile of area drained, 
on the assumption that the run-off is distributed imiformly both as 
regards time and area. 

"Run-off (depth in inches)" is the depth to which an area would 
be covered if all the water flowing from it in a given period were imi- 
formly distributed on the surface. It is used for comparing run-off 
with rainfall, which is usually expressed in depth in inches. 

An "acre-foot," equivalent to 43,560 cubic feet, is the quantity 
required to cover an acre to the depth of 1 foot. The term is com- 
monly used in connection with storage for irrigation. 

The following terms not in common use are here defined: 

"Stage-discharge relation;" an abbreviation for the term "relation 
of gage height to discharge." 

"Control;" a term used to designate the section or sections of the 
stream below the gage which determine the stage-discharge relation 
at the gage. It should be noted that the control may not be the same 
section or sections at all stages. 

The "point of zero flow" for a gaging station is that point on the 
gage — the gage height — to which the surface of the river would fall if 
were no flow. 
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SURFACE WATEB SUPPLY, 1918, PART I. 9 

EXPLANATION OF DATA. 

The data presented in this report cover the year beginning October 
1, 1917, and ending September 30, 1918. At the beginning of January 
m most parts of the United States much of the precipitation in the 
preceding three months is stored as ground water, in the form of snow 
or ice, or in ponds, lakes, and swamps, and this stored water passes off 
m the streams during the spring break-up. At the end of September, 
on the other hand, the only stored water available for run-off is 
possibly a small quantity in the ground; therefore the run-off for the 
year beginning October 1 is practically all derived from precipitation 
within that year. 

The base data collected at gaging stations consist of records of 
stage, measurements of discharge, and general information used to 
supplement the gage heights and discharge measurements in deter- 
mining the daily flow. The records of stage are obtained either from 
direct readings on a staff gage or from a water-stage recorder that 
gives a continuous record of the fluctuations. Measurements of dis- 
charge are made with a current meter. (See Pis. I, II.) The general 
methods are outlined in standard textbooks on the measurement of 
river discharge. 

From the discharge measurements rating tables are prepared that 
give the discharge for any stage, and these rating tables, when applied 
to the gage heights, give the discharge from which the daily, monthly, 
and yearly mean discharge is determined. 

The data presented for each gaging station in the area covered by 
this report comprise a description of the station, a table giving results 
of discharge measurements, a table showing the daily discharge of 
the stream, and a table of monthly and yearly discharge and run-off. 

If the base data are insufficient to determine the daily discharge, 
tables giving daily gage heights and results of discharge measure- 
ments are published. 

The description of the station gives, in addition to statements 
regarding location and equipment, information in regard to any con- 
ditions that may affect the constancy of the stage-discharge relation, 
covering such subjects as the occurrence of ice, the use of the stream 
for log driving, shifting of control, and the cause and effect of back- 
water; it gives also information as to diversions that decrease the 
flow at the gage, artificial regulation, maximiun and minimum 
recorded stages, and the accuracy of the records. 

The table of daily discharge gives, in general, the discharge in 
second-feet corresponding to the mean of the gage heights read each 
day. At stations on streams subject to sudden or rapid diurnal 
fluctuations the discharge obtained from the rating table and the mean 
daily gage height may not be the true mean discharge for the day. 
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10 SURFACE WATER SUPPLY, 1918, PART T. 

If such stations are equipped with water-stage recorders the mean 
daily discharge may be obtained by averaging discharge at regular 
intervals during the day or by using the discharge integrator, an 
instnunent operating on the principle of the planimeter and contain- 
ing as an essential element the rating curve of the station. 

In the table of monthly discharge the column headed ' 'Maximum'' 
gives the mean flow for the day when the mean gtfge height was 
highest. As the gage height is the mean for the day it does not 
indicate correctly the stage when the water siuface was at crest 
height and the corresponding discharge was consequently larger than 
given in the maximmn colmnn. Likewise, in the colimin headed 
^ 'Minimum " the quantity given is the mean flow for the day when 
the mean gage height was lowest. The column headed ' 'Mean" is the 
average flow in cubic feet for each second during the month. On this 
average flow computations recorded in the remaining colunms, which 
are defined on page 8, are based. 

ACCURACT OF FIELD DATA AND COMPUTED RESUI/TS. 

The accuracy of stream-flow data depends primarily (1) on the 
permanence of the stage-dischai^e relation and (2) on the accuracy of 
observation of stage, measurements of flow, and interpretation of 
records. 

A paragraph in the description of the station or footnotes added to 
the tables gives information regarding (1) the permanence of the 
stage-discharge relation, (2) precision with which the discharge rating 
curve is defined, (3) refinement of gage readings, (4) frequency of 
gage readings, and (5) methods of applying daily gage heights to the 
rating table to obtain the daily discharge.' 

For the rating tables "well defined" indicates, in general, that the 
rating is probably accurate within 5 per cent; "fairly well defined,'* 
withhi 10 per cent; "poorly defined," within 15 to 25 per cent. 
These notes are very general and are based on the plotting of the 
individual measurements with reference to the mean rating curve. 

The monthly means for any station may represent with high accu- 
racy the quantity of water flowing past the gage, but the figures 
showing discharge per square mile and depth of run-off in inches 
may be subject to gross errors caused by the inclusion of large non- 
contributing districts in the measured drainage area, by lack of 
information concerning water diverted for irrigation or other use, 
or by inability to interpret the effect of artificial regulation of the 
flow of the river above the station. "Second-feet per square mile" 
and "Run-off (depth in inches) " are therefore not computed if such 
errors appear probable. The computations are also omitted for 

> For a more detailed dJBCoaBlon of the aootmoy of streem^flow data see Grover, N. C, and Boyt, ^ GL, 
* — acy of stream-flow data: U. B. GeoL Barony Wate^8lm»ly Paper 400, pp. fi3-«), lOM. 
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DIVISION OF WOBK. 11 

stations on streams draining areas in which the annual rainfall is less 
than 20 inches. All figures representing ''second-feet per square 
mile" and '*run-off (depth in inches)'' previously published by the 
Survey should be used with caution because of possible inherent 
but unknown sources of error. 

The table of monthly dischai^e gives only a general idea of the 
flow at the station and should not be used for other than preliminary 
estimates; the tables of daily discharge allow more detailed studies 
of the variation in flow. It should be borne in mind, however, that 
the observations in each succeeding year may be expected to throw 
new light on data previously published. 

COOPERATION. 

The hydrometric work in Maine was carried on in cooperation 
with the public utilities commission^ Benjamin F. Cleaves, chairman, 
and Paul L. Bean, chief engineer. 

In Vermont the work was carried on in cooperation with the State, 
Horace F. Graham, governor, and Herbert M. Mcintosh, State en- 
gineer. 

The work in New Hampshire was done in cooperation with the 
commission on water conservation and water power, George B. 
LeightoUy commissioner. 

The work in Massachusetts was carried on in cooperation with the 
commission on waterways and public lands, John N. Cole, chairman. 

Financial assistance has been rendered by the New England Power 
Co., the Turners Falls Power & Electric Co., the Connecticut Valley 
Lumba* Co., the Holyoke Water Power Co., the International Paper 
Co., the Connecticut Power Co., the Eastern Connecticut Power Co., 
Profile Falls Power Co., and the W. H. McElwain Co. 

Work in the State of New York has been conducted under coopera- 
tive agreements with the State engineer and surveyor and, since 
July 1, 1911, with the division of waters of the State conservation 
commission. 

The water-stage recorder on Hudson River at Spier Falls, N. Y., 
was inspected by an employee of the Adirondack Electric Power 
Corporation, Glens Falls, N. Y. 

The station on Rappahannock River near Fredericksburg, Va., 
was maintained in cooperation with the Spottsylvania Power Co. 

DIVISION OF WORK. 

The data for stations in New England were collected and prepared 
for publication under the direction of C. H. Pierce, district engineer. 
The work in Maine was under the immediate supervision of A. F. 
McAlary, assistant engineer of the public utilities commission, who 
was assisted by H. A. Lancaster. The other assistants in New Eng- 
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12 SURFACE WATER SUPPLY, 1918, PART I. 

land were O. W. Hartwell, H. W. Fear, M. R. Stackpole, J. W/MouI- 
ton, A. N. Weeks, and Hope Heam. 

Data for stations in New York were coliectod and prepared for 
publication under the direction of C. C. Covert, district engineer, 
who was assisted by O. W. Hartwell, E. D. Burchard, A. H. Davison, 
W. A. James, and Helen Kimmey. 

For stations in New Jersey, Maryland, and Virginia, the data were 
collected and prepared for publication under the direction of G. C. 
Stevens, district engineer, who was assisted by H. J. Jackson, B. L. 
Hopkins, M. I. Walters, and J. W. Moulton. 

GAOINO-STATION RECORDS. 

ST. JOHN BZVEB BASIN. 
■T. JORV BZVXS AT VAX BJmMM, MAnHB. 

LoOATioH. — At new international bridge at Van Buren, Aroostook County, about 14 
miles above Grand Falls. 

Drainaob arba.^,270 square miles. 

Rbcords ATAUJUiLB.—- May 4, 1908, to September 30, 1918. 

Gaob.— Gage used since May 6, 1912, painted vertically on second pier from Van 
Buren end of bridge; eero of gage, 407.69 feet above sea level. From 1908 to 1911 
stage was read on a vertical rod attached to pier of sawdust carrier of Hammond's 
mill, about 700 feet below international bridge, but as published, readings are 
reduced to datiun of bridge gage. Gage read by W. H. Scott. 

DiscHAROB MBA8URBMBNT8. — ^Made from international bridge. 

Ghannbl and control.-— Control practically permanent. Banks high, rocky, 
cleared, and not subject to overflow except in very high freshets. 

ExTRBMBS OF DISCHARGE. — Maximiim stage recorded during year, 24.5 feet at 8.10 
a. m. May 2 (discharge, 104,000 second-feet); minimum stage recorded, 1.45 feet 
at 6.30 a. m. October 1 (discharge, 1,820 second-feet). Discharge estimated at 
1,520 second-feet several times in February and March (stage-discharge relation 
i^ected by ice). 

loB.— Stage-discharge relation seriously affected by ice, usually from December to 
March; estimates based on gage heights at Grand Falls and rating ciu^e derived 
from measiurements at Van Buren. 

Kbgulation. — ^The little storage above for log driving probably does not materially 
affect the flow. 

AoouRACY. — Stage-discharge relation practically pennanent except when affected 
by ice. Rating curve well defined. Gage read to tenths twice daily. Daily 
discharge ascertained by appl3ring mean daily gage height to rating table. Records 
good. 

Cooperation. — ^Winter-gage heights at Grand Falls furnished by H. R. Fergrwn, 
consulting engineer. 

No discharge measurements were made at this station during the year ending Sep- 
tember 30, 1918. 
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Daibf diacharge, in seeond-feet, of St, John Rvotr at Van Bvnn, Maine, for the year ending 

Sept. SO, 1918. 



D*7. 



Oct. 



Not. 



Dec. 



Jan. 



Ftob. 



Mar. 



Apr. 



MiJ. 



JOM. 



J0I7. 



Aug. 



1.. 
2.. 
3.. 
4.. 

5.., 



7.. 

8.. 
».. 
10.. 



1,8» 
2,700 
8,000 
8,640 
4,700 

6,140 
6,700 
8,960 
0,760 
0,500 

8,470 

7,m 

8,220 
8,470 
7,070 

8,720 
0,500 
0,240 
10,000 
10,000 



0,500 
8,470 
7,070 

at 7;07O 

». I 7,720 



11.., 
12.. 

la.., 

M... 

15.., 



16.. 
17.. 
W.. 
W.. 

aD.. 



».. 
38.. 
».. 

n.. 



9,500 
10,800 
14,600 
15,400 
15,700 
24,400 



47,000 
62,500 
46,000 
88,800 
82,800 

27,800 
24,700 
21,600 
20,800 
10,500 

17,000 
17,200 
15,700 
13,000 
12,800 

12,200 
11,000 
12,200 
12,200 
11,000 

11,000 
10,200 
8,790 
8,960 
8,150 

6,820 
4,800 
4,510 
4,990 
5,840 



6,820 
6,670 
6,840 
7,110 
6,700 

6,190 
6,070 
6,400 
5,000 
4,900 

4.800 

4,600 
4,330 
4,240 
4,240 

4,160 
4,240 
8,990 
8,900 
8,000 

3,990 
4,080 
3,900 
8,740 
3,500 

3,680 
8,580 
8,280 
2.840 
2,840 
2,700 



2,700 
2,700 
2,580 
2,580 
2,460 

2,460 
2,240 
2,240 
2,360 
2,860 

2,860 
2,360 
2,360 
2,240 
2,300 

2,240 
2,140 
2,140 
2,140 
2,140 

2,140 
2,140 
2,080 
2,030 
2,030 

2,080 
2,030 
1,030 
1,990 
1,030 
1,090 



1,880 
1,880 
1,000 
1,600 
1,090 

1,600 
1,640 
1,640 
1,640 
1,640 

1,560 
1,660 
1,600 
1,560 
1,600 

1,640 
1,640 
1,640 
1,520 
1,520 

1,520 
1,520 
1,520 
1,520 
1,640 

1,640 
1,600 
1,640 



1,640 
1,640 
1,640 
1,610 
1,640 

1,640 
1,520 
1,520 
1,520 
1,520 

1,520 
1,520 
1,520 
1,520 
1,560 

1,520 
1,520 
1,520 
1,520 
1,640 

1,780 
1,780 
1,640 
1,520 
1,520 

1,820 
1,560 
1,600 
1,900 
2,030 
2,800 



2,680 
8,680 
4,060 
4,090 
5,840 

7,400 
10,100 
12,000 
14,100 
14,600 

14,000 
15,300 
17,400 
20,600 
23,700 

25,000 
35,200 
42,600 
87,700 
34,600 

32,300 
81,000 
34,500 
40,600 
48,000 

50,000 
49,500 
60,000 
63,000 
63,600 



87,500 
104,000 
103,000 
94,000 
81,000 

69,000 
68,600 
67,600 
63,000 
60,000 

67,800 
67,800 
61,900 
59,200 
61,900 

50,200 
53,500 
48,000 
43,500 
41,000 

39,600 
38,600 
38,600 
37,200 
85,000 

82,800 
29,000 
26,600 
26,200 
27,000 
25,100 



82,000 
21,800 
20,800 
19,600 
18,200 

16,900 
16,000 
15,700 
15,700 
15,400 

15,400 
13,900 
13,600 
14,500 
17,900 

18,800 
16,600 
18,900 
12,500 
11,100 

10,000 
9,240 
9,760 
17,200 
20,400 

32,300 
27,000 
23,200 
19,500 
17,200 



17.200 
15,700 
15,700 
15,100 
13,000 

12,200 
11,100 
10,300 
12,200 
26,200 

46,500 
46,500 
41,000 
85,400 
81,100 

81,900 
82,300 
81,800 
»,800 
27,000 

24,000 
20,800 
19,500 
18,200 
16,900 

16,700 
15,100 
16,000 
14,800 
13,300 
14,800 



24,400 
25,500 
21,200 
16,000 
14,200 

12,500 
11,600 
11,100 
U,400 
10,800 

10,000 
8,470 
1,480 
7,240 

6,760 

6,000 
5590 
6,820 
6,820 
6,820 

6,860 
4,920 
4,700 
4,050 
8,840 

3,840 
8,440 
8,440 
8,260 
8,260 
8,060 



2,880 
2,880 
2,880 
3,060 
8,360 

8,440 
4,920 
6,060 
6,760 
7,310 

6,060 
5,360 
4,480 
4,480 
5,360 

7,480 
11,100 
10,300 
10,000 
11,400 

13,000 
15,100 
18,800 
20,800 
18,500 

16,700 
13,600 
18,600 
16,900 
21,800 



Non.— atag^-dlMsliarge ralatioo afleotad by Ice Nor. 23 to Apr. 17; 
from gage he^chta at Grand Falla and rating curve derived from 



terthia period < 
at Van Boren. 



Monthly diacharge of St. John River at Van Buren, Maine, for the year ending Sept. SO, 

1918. 

[Drainage area, 8,270 square mileo.] 



DlschMge in seoond-fwt. 



Maximum. 



MlTityi^irm , 



Per 
square 
mile. 



Run-off 

(depth in 

inches on 

drainage 

area). 



Oetotar 

"OWHuber.. ... 

pmraber 

tenaty 

Fliteoary 

Maidi... 

g:::::::::: 

lOBB 

Jnly 

AigDit 

BqMonber 

Thajear 



24,400 

62,500 

7,110 

2,700 

1,880 

2,300 

63,600 

104,000 

32,800 

46,500 

25,500 

21,800 



1,820 
4,510 
2,700 
1,030 
1,620 
1,520 
2,580 

25,100 
9,240 

10,300 
3,060 
2,880 



8,920 

18,100 

4,670 

2,240 

1,680 

1,680 

26,700 

64,900 

17,600 

22,800 

8,770 

9,690 



104,000 



1,520 



14,800 



1.06 

X19 

.668 

.271 
.197 
.197 
3.23 
6.64 
%\\ 
X70 
1.06 
1.16 



1.24 

X44 

.64 

.31 

.21 

.23 

8.60 

7.66 

X85 

8.11 

1.22 

1.29 



1.79 



24.30 
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SURFACE WATER SUPPLt, 1918, PART I. 

KAGHIA8 BIVB& BABIN. 
MA0HI48 RIVXR AT WHXTHXTVUXX, MAZHB. 



Location. — ^At a wooden highway bridge in Whitneyville, Washington County, 200 
feet below a storage dam and 4 miles above Machias. 

Drainage area. — 465 square miles. 

Records available .—October 17, 1903, to September 30, 1918. 

Gaob. — Chain installed on the wooden highway bridge October 10, 1911; prior to 
October 3, 1905, chain gage on the Washington County Railroad bridge, three- 
fourths of a mile downstream; October 3, 1905, to October 9, 1911, staff gage on 
highway bridge at datum of preaetnt chain gage. Gage read by I. S. Albee. 

DiscHAROB MBASURBMBMTs.^^Made from railroad bridge or by wading. 

Channbl and oontrol. — ^Practically permanent. 

EzTRBMBS OF DISCHAROB.— Maximum stage recorded during year, 10.0 feet at 3 p. m. 
April 22 and 3.30 p. m. April 23 (discharge, 5,900 aecond-feet); minimum stage 
recorded 3.25 feet on August 3, 4, 5, 6, and 7 (discharge, 160 second-feet). 

ICB. — River usually remains open at the gage but ice bother downstream occasionally 
affects the stage-discharge relation. 

Rboulation. — Opening and closing of gates in storage dam immediately above sta- 
tion each day during low stages of the river cause considerable fluctuation; 
some log driving every year and jams of short duration occasionally occur. 

AocuRACY.— Stage-discharge relation practically permanent except when affected by 
ice. Rating curve well defined between 100 and 4,000 second-feet. Gage read 
to tenths once daily, except from December 15 to March 30, when it was read 
three times a week. Daily discharge ascertained by applying mean daily gage 
height to rating table and making corrections for effect of ice during the winter. 
Records fair. 

D%9charge meastiremmU of Machia$ River at WhitneyviUe, Mainef during the year ending 

Sept. SO, 1918. 



Date. 


ICadeby- 


Case 
heigbt. 


Dis- 
diarge. 


Date. 


Made by- 


^. 


Db- 
charge. 


Jan. 5 


A. F. KcAIary 


Feet. 
a 4. 30 
a5.1 


638 


Mar. 1ft 
Aug. 11 


A. F.HcAlary 


Fett. 

a 4. 80 

4.28 


^"■Vi< 


Feb. 1« 


do 


H. A. Lancaster 


640 



• Stage-diaohargerelatioo altooted by ioe. 
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DaUy dMuarge, in second-feet ^ of Maehia$ River at WkitneyvilU, Maine, for the year end- 
ing Sept. SO, 1918. 



Dsj. 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



Jtme. 



July. 



Aug. 



S«pt. 



I. 
2. 
3. 
4. 
5. 

«. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
11. 
15. 

1«. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 

25. 

2». 
27. 
28. 
». 
30. 
31. 



770 
980 
860 
711 
654 

711 
860 
860 
960 
980 

1,240 
1,700 
2,200 
1,860 
1,540 

1,540 
1,540 
1,540 
1,700 
1,860 

1,860 
1,540 
1,540 
1,540 
2,090 

1,860 
1,540 
1,540 
1,540 
1,540 
1,540 



1,380 
1,380 
1,240 
1,240 
1,100 

1,100 

1,100 

980 



1,340 

1,100 

1,100 

980 

860 

770 

n\ 

711 
711 

ni 

711 

ni 

860 
1,100 
1,100 

1,240 
1,380 
1,380 
1,100 
770 



598 
544 

540 
520 
490 

460 
460 
440 
440 
410 

410 
410 
410 
410 
410 

410 
410 
410 
390 



860 
360 
860 
860 
360 

360 



360 
360 
360 



360 
360 
360 
340 
310 

310 
310 
310 
340 



360 
860 
360 
860 

360 
360 
360 
860 



860 
310 
390 
270 
370 

37t 
370 
270 
370 
27D 
270 



270 
270 
370 
270 
270 

270 
270 
270 
270 
270 

270 
270 
270 
270 
390 

540 
530 
490 
490 



400 
490 
490 
590 



640 
740 
860 



860 
800 
800 
800 
800 

740 
680 
660 
640 
580 



490 
490 
460 
460 

470 
490 
520 
520 
540 

580 
580 
580 
600 
640 

640 
660 
680 
720 
740 
800 



020 
1,250 
1,860 
2,300 
3,600 

2,660 
2,750 
2,960 
3,960 
3,150 

3,960 
3,960 
3,750 
3,750 
2,750 

2,750 
2,960 
2,960 
2,950 
2,960 

2,960 
5,900 
5,900 
5,600 
5,240 

4,860 
3,180 
3,150 
3,550 
3,750 



1,380 
1,380 
1,380 
1,240 
1,240 

1,100 
1,100 
1,240 
1,240 
1,240 

1,100 
1,100 
1 340 
1,240 
1,340 

1,340 
1,340 
1,100 
1 100 
1,100 

1,100 
1,100 
1 860 
1,700 
1,540 

1,340 

1,100 

869 

711 

598 



490 
387 
387 
387 
387 

438 

860 
1,700 
1,540 
1,380 

1,380 

1,100 

980 

860 

770 

711 
711 
711 
711 
711 

664 

006 
544 
644 
544 

544 
644 
400 
490 



244 
200 
160 
160 
160 

160 
160 
200 
200 
490 

664 

683 
740 
740 
740 

740 
740 
626 
571 
517 

464 
412 
412 
412 
303 

314 
307 
221 
178 
178 
178 



178 
221 
231 
314 
302 

412 
412 
412 
413 
413 

413 
413 
303 
303 
302 

303 
303 
303 



1,380 
1 860 
1,940 
1,940 
i;460 

1,340 
3,130 
3,960 
3,160 
3,760 



Nots.— Stose-diBcbuie relatton affected by ice Dee. 3 to Apr. 5; diediarge for tlila , 
(ram gi0B heid^ts corrected for effect of Ice by means of three oit^arge meaearenientf , 
•ad weather records. 



oompated 
— ■" notes. 



UonOiiy diteharge of liaehias River at WhitneyvQU, Maine, for the year ending Sept. 30, 

1918. 



(Dralnace area, 465 square miles.] 










Dtecfaarce In seceod-feet. 


ROHlff 

dralnaie 

area). 


ItaHh. 


M^^lwwwn 


lHwimiim 


Mean. 


'Per 
square 
mile. 


October 

NoTfBber 

DiQsmber 


2,210 

1,380 

506 

360 

860 

860 

5,900 

4 800 

1 860 

1,700 

740 

3,960 


664 

711 
360 
270 
270 
460 
930 
1,380 
596 
338 
160 
178 


1,300 

1,020 

416 

325 

411 

630 

3,180 

2 460 

1200 

720 

396 

976 


2.99 

2.19 

.806 

.699 

.884 

1.35 

6.84 

5.29 

2.56 

1.56 

.864 

2.10 


3.45 
2.44 
LOO 


Itnoary..: . . . . 


.81 


Aprfl 


.92 
1.56 
7.68 


£:::::::::::::::::::::::::::::::::::::::::: 

J^»Jr 

Jofust 

SVembw 


6.10 
2.88 
1.79 
.96 
2.34 



The year. 



5,900 



160 I 



1,000 X34 I 



31.98 
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Location. — ^At highway bridge three-fourths of a mile west of Amherst post office, 
Hancock Ck)imty, on road to Bangor, 1 mile below highway bridge at old tannery 
dam. 

Drainage area. — 140 square miles. 

Records available. — July 25, 1909, to September 30, 1918. 

Gage. — Chain, installed June 2, 1910, at same datum as old vertical gage nailed to 
log abutment; read by Mrs. Emma Sumner. 

Discharge measurements. — ^Made from downstream side of the bridge. 

Channel and control. — Gravel; unlikely to change except in unusual flood. 

Extremes of discharge. — Maximum stage recorded during year, 10.9 feet at 9 a. m. 
and 4 p. m. April 24 (discharge, 1,440 second-feet); minimum stage recorded, 5.2 
feet at 8 a. m. and 4 p. m. October 5 (discharge, 16 second-feet); minimum dis- 
chaige estimated as 12 second-feet February 9 and 10, but stage-dischaige rela- 
tion was affected by ice at the time. 

Ice. — Surface ice forms to a considerable thickness and anchor ice is found at the 
measuring section; stage-dischaige relation seriously affected. 

Regulation. — ^Regimen of stream only slightly affected by operation of the few 
log-driving dams above the station. 

Accuracy. — Stage-dischaige relation practically permanent except as affected by 
backwater from ice and occasional log jams. Rating curve well defined below 
1,100 second-feet. Gage read to half-tenths twice daily, except from December 
1 to March 30, when it was read three times a week. Daily discharge ascertained 
by applying mean daily gage height to rating table and making corrections for 
effect of ice during the winter. Records fair. 

Discharge metuuremenU of West Branch of Union River at Amherstf Maine, during the 

year ending Sept. SO, 1918. 



Date. 


Made by- 


hd^. 


Die- 
charge. 


Date. 


Madeby- 


hS^t. 


Dls- 
ofaarge. 


Dec. 30 


A.F.MoAlarv 


Feeu 
a9.25 
a7.80 
a 9. 11 
6.74 


68 
179 
68 


June 16 
Sept. 6 


H. A. Lancaster 

do 

do 


FmL 
5.74 
6.47 
6.47 


5«^ 


20 
Mar. 23 

June 16 


do. ,'. 

H.A.LwiCMter 

t 


86.3 
86.9 



o Stage-diioharge relatkm alleoted by Joe. 
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Daify diseliarge, in Meeond'/eet. of We$t Branch of Union IHver at Amhent, Maine, for 
the year ending Sept. SO, 1918, 



Day. 


Oet. 


Not. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 

1,380 
1,200 

i;ooo 

980 
980 

800 
506 

804 
199 
188 

488 
488 

847 
892 
898 

964 
284 
964 
199 
169 

159 
159 
174 
152 
183 

139 
136 
133 
94 
80 
80 


June. 


Jtily. 


Aug. 


B9^ 


1 


62 
89 
30 
M 
16 

60 
68 
74 
80 
159 

174 
317 
356 
804 

847 

847 
835 
461 
583 
847 

847 
893 

303 
893 
583 

410 
183 
190 
308 
345 
415 


893 

488 
461 
461 
488 

415 
488 
488 
415 
893 

893 
847 
869 
847 
347 

835 
804 
384 
245 
306 

174 
144 
345 
384 
345 

340 
380 
330 
310 
300 


340 
340 
340 
940 
340 

340 
340 
310 
280 
310 

280 
300 
300 
300 
310 

310 
210 
200 
300 
300 

190 
180 
190 
160 
135 

180 
130 
115 
115 
115 
106 


100 
94 
94 
94 
94 

115 
135 
185 
135 
185 

130 
180 
130 
135 
135 

135 
135 
180 
130 
130 

130 
180 
135 
130 
115 

105 
94 
80 
74 
68 
68 


68 
68 
50 
84 
89 

44 

84 
34 
13 
13 

29 

50 
74 
88 

74 

80 
88 

100 
100 
106 

100 
88 

88 
74 
62 

74 
88 

115 


160 
210 
200 
190 
200 

210 
200 
190 
180 
176 

175 
175 
190 
210 
210 

210 
175 
145 
145 
145 

135 
175 
190 
210 
230 

340 
240 
260 
800 
850 
850 


420 
480 
540 
560 
640 

680 
740 
780 
832 
882 

860 
900 
800 
864 
980 

1,040 

1 040 

1,040 

965 

897 

980 
1,320 
1,400 
1,440 
1,400 

1,860 

i,ieo 

1 130 
1,000 
1,200 


190 
190 
114 
107 
107 

63 
80 
80 
80 
63 

63 

63 
63 
68 
68 

50 
44 

63 
74 
68 

60 

74 

107 

308 

166 

114 
56 
144 
107 
50 


317 
236 
386 
804 
804 

345 
836 
384 
484 
488 

869 

804 
364 
144 
159 

964 
608 

461 
893 
836 

804 
365 
346 
306 
190 

174 
144 
139 
114 
107 
107 


94 
87 
87 
87 
74 

74 
63 
63 
114 
217 

306 
190 
174 
139 
68 

84 
50 
80 
63 
56 

63 
03 
56 
50 
50 

44 

89 
84 
84 
39 

39 


37 


J 


34 


S 


99 


4 


99 


s 


87 


6 


68 


7 


107 


g 


144 


9 


94 


10. 


89 


11 


39 


13 


89 


U 


50 


14 


87 


IS 


56 


16 


89 


17 


44 


18 


44 


W 


138 


3D 


847 


n 


583 


23 


566 


a 


893 


M 


835 


» 


835 


IB 


580 


27 


080 


2S 


864 


30 


666 


30 


580 


a 









Note.— Stag»4li9eliarse relation affected by loe Nor. 36 to Apr. 8 and Apr. 11-13. Dtsoharge for these 
IMriods oompated from gain heights correotea for effect of ice by means of three disdiarge measurements, 
obssf fei's notes, and weather records. 

MaiUhly discharge of West Branch of Union River at Amherst^ Ifaine^/or the year ending 

Sept. SO, 1918. 

prainage area, 140 square miles]. 





Discharge in second-feet. 


Run-off 

(depth in 

inches on 

drainage 

area). 


Month. 


jCaxiiBum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Oelobcr 


533 
461 
340 
135 
115 
360 
1,440 

308 
508 
217 
930 


16 
144 
106 
68 
12 
135 
420 
80 
44 
107 
29 
24 


347 
833 
108 
115 

66.5 
306 
939 
386 

93.3 
365 

80.6 
340 


1.76 
3.30 
1.88 

.831 

.475 
1.47 
6.71 
2.76 

.660 
1.89 

.576 
1.71 


2.08 


iC^bi* ::::::::::::.::::: ::::: 


3.87 


SwSSr:::::;::;:;:::::;::;:::;:;::::::::::: 


1.69 


January 


.96 


fSraSf 


.49 


ifidT:::::::::::::::. ..:.:::::::::;::::::::: 


1.70 


Anfl 


7.49 


»y.. :...... ... 


8.18 


imi: . ... : 


.74 


Inly 


3.18 


Angnii . 


.66 


eiptSb^;:::::::.: :.::::.:::::: 


1.91 






The year 


1,440 


12 


368 


1.88 


25.49 







498*— 21— wep471- 
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SURFACE WATER SUPPLY, 1918, PART I. 
PBNOBSOOT BIVBIt BASIN. 



WZ8T BBAVOH OF PBITOBSOOT BZVB& AT XZLLIirOOKXT, XAZn. 

Location. — At Quakish Lake dam and Millinocket mill of Great Northern Paper Co., 
at Millinocket, Penobscot County. 

DRAiNAas AKBA. — 1,880 square miles. 

Records available.— January 11, 1901, to September 30, 1918. 

Gaoes. — ^Water-stage recorder at Quakish Lake dam and gages in fore bay and tail- 
race at mill. 

Channel and control. — Crest of concrete dam. 

Discharge. — ^Flow computed by considering the flow over the dam, the flow through 
the wheels, and the water used through log sluices and filters. The wheels were 
rated at Holyoke, Mass., before being placed in position, and were tested later 
by numerous tube-float and current-meter measiurements. Ratings for four new 
wheels installed in 1917 are based on acceptance test on one unit after installa- 
tion, the discharge at various gate openings being measured by the use of Pitot 
tubes. When the flow of the river is less than 3,000 second-feet, all the water 
generally flows through the wheels of the mill. 

Ice. — ^Determination of discharge not seriously affected by ice; Ferguson Pond, 
just above entrance to canal, eliminates effect from anchor ice. 

Regulation. — Dams at outlets of North Twin and Ripogenus lakes store water on a 
surface of about 73 square miles, with a capacity of about 41.5 billion cubic feet. 
Except during the time (usually in August) when excess water has to be sup- 
plied for log driving on the river below Millinocket and for a short time during 
the spring freshet, run-off is regulated by storage. Determinatbn corrected for 
storage. 

Cooperation. — Records furnished by engineers of Great Northern Paper Co. 

Monthly discharge of West Branch of Penobscot River at MUlinockei, Maine, for the year 

ending Sept. SO, 1918. 

[Drainage area, 1,880 square miles]. 



MoDth. 



Discharge in secood-feet. 
Observed. Corrected tor stor- 



Mean. 



Per 
square 
mile. 



Run-off 
(depth in 
inches OQ 
drainage 

area). 



October 

November 

December 

January 

February 

March 

^•.•.::::::: 

June 

July 

August 

September — 

The year 



2,920 
3,450 

2, goo 

2,780 
8,460 
3,940 
3,380 
2,970 
2,940 
4,800 
3,060 
2,820 



3,140 

3,910 

1,520 

«27 

300 

206 

8,180 

8,190 

2,510 

5,480 

2,170 

2,400 



1.67 
1.92 
.809 
.334 
.160 
.110 
4.35 
4.36 
1.34 
2.91 
1.15 
1.28 



1.92 

2.14 

.03 

.39 

.17 

.13 

4.85 

6.03 

1.50 

3.36 

1.33 

1.43 



3,290 



3,210 



1.71 



23.18 
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WS8T BBAVCK 07 PBVOBSOOT BIVXR VXAB MXDWAT, XAZn. 

Location.— Jiut above Nichatou RapidB, half a mile above mouth of East Branch of 
Penobscot River and town off Medway, Penobscot County, and 2 miles below 
EastMillinocket. 

IhuuNAOB ARKA. — 2,100 squaro miles. 

Records available.— February 20, 1916, to September 30, 1918. 

Gages.— Chain on left bank; r^ by A. T. Reed; Gurley 7-day water-stage recorder 
on left bank installed August 4, 1916. 

DiBCHABOs MSA8URXXENT8. — ^Mado from Cable. 

CHANNEL AND CONTROL. — ^Bod bdily smooth at measuring section; covered with rocks 
and boukleiB above and below gage. Channel divides a few hundred feet below 
gage, but practically entire flow passes to left of Nichatou Island . Control formed 
by Nichatou Island and head of Nichatou Rapids; somewhat shifting. 

ExTBEXES OF DISCHARGE. — Maximum stage during year from water-stage recorder, 
7.11 feet at 1 p. m. July 16 (discharge, 11,500 second-feet) ; minimum stage during 
year from water-stage recorder, 2.09 feet at 10 a. m. September 2 (discharge, from 
ext^ision of rating curve, about 1,140 second-feet). 

1916-1918: Maximnm stage recorded, 9.88 feet at 1 p. m. June 18, 1917 (dis- 
charge, from extension of rating curve, about 20,000 second-feet) ; minimum stage 
recorded, 1.45 feet at 9.45 a. m. January 7, 1917 (discharge, 585 second-feet). 

Ice. — Ice forms along both banks, but the main channel remains open ; stage-discharge 
relation not seriously affected. 

Regulation. — Flow at ordinary stages completely regulated by dams and storage 
reservoirs above station. 

AccuBACT. — Stage-discharge relation shifted slightly at time of high water in June, 
1917. Rating curve used previous to June, 1917, well defined below 12,000 
second-feet; curve used subsequent to that date well defined between 2,000 and 
12,000 second-feet. Daily discharge ascertained by discharge integrator. Rec- 
ords fair. 

Dwharge measuremenU of West Branch o/PenobMcot River near liedway^ Mainey during 
the year ending Sept, 30, 2918, 



Drte. 


Made by— 


Oaee 
height. 


Dis- 
charge. 


Date. 


Made by- 


Oase 
hei^t. 


Dis- 
charge. 


».» 


do 


Feet. 
4.38 
3.48 


See,-4t. 
8,070 
2,400 


May 36 
July 16 


aarkand Lancaster. . . . 
H. A. Lancaster 


Feet. 
4.33 
7.14 


8ec.it. 
3,880 
11,500 



Digitized by 



Google 



20 



SURFACE WATER SUPPLY, 1018, PART I. 



Daily discharge, in ucond-feet, of Wat Branch of Penobscot River near Medway, Maine, 
for the year ending Sept. 30, 1918. 



Day. 



2 
3, 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
20. 
30. 
31. 



Oct. 



2,400 
2,700 
2,760 
2,700 
2,900 

3,200 
2,460 
2,600 
3,300 
2,860 

2,760 
3,050 
2,900 
2,700 
2,800 

3,260 
3,160 
2,960 
2,870 
3,400 

2,960 
3,360 
3,860 
3,760 
3,600 

3,900 
4,160 
8,500 
3,900 
3,900 
4,400 



Nov. 



4,600 
4,160 
4,100 
3,600 
4,000 

3,700 
3,800 
6,800 
9,700 
8,800 

7,300 
4,550 
4,160 
3,750 
3,400 

3,340 
3,360 
2,760 
3,800 
4,850 

8,900 
3,550 
3,410 
3,500 
2,750 

3,600 
3,600 
3,460 
3,300 
2,760 



Dec. 



3,000 
2,760 
3,100 
3,000 
3,200 

3,260 
3,260 
3,200 
3,060 

3,aoo 

3,860 
3,600 
3,360 
3,560 
3,560 

3,660 
3,600 
3,300 
3,360 
3,360 

3,360 
3,200 
3,000 
3,000 
2,600 

3,300 
3,100 
3,400 
3,400 
8,000 
4,150 



Jan. 



4,400 
4,360 
4,660 
4,550 
4,200 

2,900 
3,900 
3,700 
3,700 
3,700 

3, goo 

8,560 
3,260 
3,750 
8,620 

3,580 
3,400 
3,460 
3,400 
2,800 

3,060 
3,150 
3,200 
3,350 
3,460 

3,360 
2,860 
3,200 
3,360 
3,800 
3,900 



Feb. 



4,160 
4,100 
3,460 
3,760 
3,700 

3,900 
4,445 
4,260 
6,100 
4,700 

6,400 
5,400 
6,000 
4,900 
4,800 

4,900 
4,760 
4,760 
6,600 
6,300 

4,600 
6,200 
6,800 
3,880 
6,600 

6,100 
6,000 
6,800 



Mar. 



6,700 
5,600 
4,800 
4,800 
6,100 

5,400 
6,200 
6,000 
5,000 
4,200 

5,300 
5,000 
4,800 
4,900 
4,660 

4,700 



4,600 
6,200 

5,300 
6,200 
5,400 
5,400 
0,000 
6,300 



Apr. 



May. 



4,000 
4,460 
4,360 
4,400 
8,700 

3,700 
4,200 
4,300 
4,160 
4,000 

4,000 
8,400 
8,660 
4,000 
8,960 

3,960 
3,700 
3,400 
3,000 
8,600 

4,200 
4,000 
4,160 
4,250 
3,800 

3,800 
3,900 
4,200 
4,100 
4,200 
4,360 



Jtme. 



4,000 
3,660 
3,760 
4.200 
4,200 

8,660 
3,260 
3,260 
2,660 
8,000 

3,000 
3,100 
8,000 
3,100 
8,100 

2,660 
2,900 
.3,150 
3,060 
3,100 

3,150 
3,600 
3,560 
4,860 
4,200 

3,960 
3,800 
3,700 
3,700 
3,060 



July. 



3,200 
8,200 
8,160 
2,960 
8,260 

3,950 
2,600 
4,200 
4,500 
4,300 

4,000 
3,560 
3,600 
6,400 
10,000 

11,100 
9,400 
8,600 
8,600 
8,400 

7,900 
8,200 
7,800 
6,700 
5,600 

4,100 
3,560 
3,300 
3,300 
3,460 
3,450 



Aog. 



8,600 
8,560 
8,600 
3,600 
8,500 

8,300 
8,300 
3,300 
3,500 
3,600 

2,950 
3,750 
3,760 
4,050 
4,450 



Sept. 



4,000 
2,000 
2,400 
2,600 
2,700 

2,750 
2,800 
2,700 
3,000 
3,100 

2,850 
2,900 
2,000 
3,300 
2,900 



4,260 


3,400 


4,350 


3,400 


3,660 


3,300 


4 160 


3,400 


4,060 


3,500 


3,100 


3,700 


8,100 


3,350 


2,950 


3,400 


3,960 


8300 


2,560 


3,350 


3,300 


3,100 


2,800 


3,300 


3,060 


3,500 


3,300 


3,400 


3,400 


3,350 


3,400 





Note.— Average discharge Mar. 17-23 estimated at 5,000 second-feet by camparisGo with records at West 
Enfield and observer's ooce^laily gage readings. 

Monthly discharge of West Branch of Penobscot River near Medway, Maine^ for the year 

ending Sept, SO, 1918. 

[Drainage area, 2,100 square miles.] 



Month. 



October 

November 

December 

January 

Pebruaiy 

March 

April 

May 

June 

July 

August 

September 

The year 



Discharge in second-feet. 



Maximum. 



4,400 
9,700 
4,150 
4,660 
6,100 
6,000 
6,000 
4,460 
4,360 
11,100 
4,460 
4,000 



11,100 



Minimu 



Mean. 



Per 
square 
mile. 



2'^ 


8,190 


2,760 


4,240 


2,600 


3'JS 


2,800 


3,500 


3,450 


4,830 
5,080 


3,360 


ifi? 


3,000 


8,960 


2,660 


3,420 


2,600 


5,270 


2,550 


3,480 


2,000 


3,110 



2,000 



3,980 



1.53 
3.03 
1.55 
1.71 
3.30 
%42 
3.U 
1.80 
1.63 
3.51 
1.66 
1.48 



1.90 



Run-off 

(depth in 

inches on 

drainage 

area). 



1.75 
3.35 
1.79 
1.97 
X40 
X79 
X85 
%IS 
1.82 
3.80 
1.91 
1.66 



35.76 



Non.— The monthly ^ 
resent the natural run-off from t 



in second-feet per square mile and the nm-off depth in inches do not refH 
basin because of storage. (Bee ** Regulation.") 
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PXVOBSOOT BX7MM AT WZST ZimXLD, XAZR. 

Location. — At steel highway bridge 1,000 feet below mouth of PiBcataquis River 
and 3 miles west of Enfield railroad station, Penobscot County. 

Drainagb area. — 6,600 square miles. 

Recobds availablb.— January 1, 1902, to September 30, 1918. 

Gages. — Friez water-stage recorder on left bank, downstream side of left bridge 
abutment, used since December 11, 1912, standard chain gage on upstream side 
of bridge used prior to that date; gages set to same datum. 

DiBCHAROB MEASURBMENTS. — Made from bridge. 

Channeii and control. — Channel at gage broken by four bridge piers; straight above 
and below the gage. Banks high, rocky, and not subject to overflow. Control 
is at Passadumkeag Ripe, about 5 miles below the gage; a wing dam at this point 
is overflowed at about gage height 5.5 feet. * 

Extremes op discharge. — Maximum stage during year, fropi water-stage recorder, 
11.2 feet at 8 p. m. May 2 (discharge, 40,700 second-feet); minimum stage during 
year from water-stage recorder, 2.30 feet at 11 p. m. October 1 (discharge, 3,840 
second-feet). 

IcB. — Stage-discharge relation usually affected by ice from December to April; dis- 
charge ascertained by comparison with records at Sunkhaze Rips collected by 
lliomas W. Clark. 

Regulation. — Flow since 1900 largely controlled by storage, principally in the lakes 
tributary to the West Branch. Results not corrected for storage. 

Accuracy.-— Stage-discharge relation practically permanent except as affected by 
ice and occasionally by logs. Rating curve well defined. Operation of water- 
stage recorder satisfturtory throughout the year. Daily discharge ordinarily 
ascertained by applying to rating table average gage height taken from recorder 
sheets and corrections for effect of ice during the winter; at times of serious 
fluctuation in stage the daily discharge is ascertained by using the average of 13 
two-hour periods. Records excellent. 

Cooperation. — Gage-height recerd and several discharge measurements furnished 
by Tliomas W. Clark, hydraulic engineer, Oldtown, Maine. Discharge measure- 
ments also made by students of the University of Maine; under the direction of 
Prof. H. S. Boardman. 



DMarge meaauremenU of Penobaeat River at We$t Enfield, MairUf during the year ending 

Sept. SO, 1918. 



l>^ 


ICadeby- 


luSSit. 


charge. 


Date. 


Madeby- 


Gage 
hd^t. 


Dls. 
charge. 


Oct 7 
19 


H. A. Laneastor 

UolTsraltyofMaliiestu- 


Fut. 
8.16 

4.04 


aec.-ft. 
6,000 

0,000 


Peb. 7 
Aug. 37 


MoAlaryand Lancaster. 
T.W. Clark 


Ftet. 
a 6.84 
*8.22 


See.it. 
4,870 
6,440 















• fltagft-dtfrharge relation aflected by ice. 



tf StageKliscbarge relation aflected by log Jam. 
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SURFACE WATEB SUPPLY, 1918, PART !• 



DaUy discharge, in second-feet, of Penobsoot River at West Enfield, Maine, for the year 

ending Sept, SO, 1918. 



Day. 



Oct. 



Nov. 



Deo. 



Jan. 



Feb. 



Kar. 



Apr. 



May. 



Jane. 



July. 



Ang. 



Sept. 



4,170 
4,300 
4,960 
6,070 

5,igo 



6 6,420 

7 1 5,650 

8 1 6,190 

9 ; 5,420 

10 ; 6,770 



11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



'I 



6,770 
6,770 
8,540 
10.200 
10,500 

11,500 
12,100 
11,600 
10,800 
11,300 

13.700 
13.700 
18.700 
12,700 
13,500 

19,000 
18.800 
17,200 
16,200 
16,600 
24,700 



34,100 
28,000 
24,200 
21,500 
19,500 

18,000 
17,000 
16,600 
18,600 
19,700 

17,600« 
15,200 
12,300 
10,800 
10,200 

9,720 
9.420 
8,970 
8,260 
9,720 

9,720 
8,680 
8,260 
8,540 
9,120 

8,100 
8.400 
6.800 
6,900 
7,440 



7,040 
6,910 
6^800 
7,400 
7,600 

7,800 
6,400 
6,200 
5,800 
6,800 

6,200 
6,300 
6,100 
olOQO 
6,000 

6,100 
5,900 
5,800 
5,900 
6,000 

6,800 
6,200 
6.000 
5,500 
6.200 

5,800 
5.200 
5,800 
5,300 
5,100 
5,000 



4,900 
6,000 
6,200 
5,300 
6,300 

6,300 
5,100 
6.300 
6,400 
5,500 

5,300 
5,300 
5,300 
4.900 
5,000 

6,200 
6,200 
5,200 
5,200 
6,200 

4,800 
4,600 
4,700 
6,100 
6,000 

6,200 
6,200 
4,700 
4,500 

4,600 
4,900 



5,100 
5,200 
5.300 
4,800 
4,700 

4,600 
4,900 
6,000 
6,100 
6,400 

6,200 
6,200 
6,600 
6,600 
6,800 

6,000 
6,200 
6.90O 
6,900 
6,700 

6,700 
6,900 
6,400 
6,900 
6,500 

6,800 
7,700 
7,800 



8,000 
8,800 
K,300 
7,200 
7,400 

7,900 
8,000 
7,700 
7,400 
7,400 

6,700 
7,300 
7,400 
7,300 
7,300 

7,200 
6,900 
6,400 
7,200 
7,800 

7,400 
8,000 
8,300 
8,400 
8,400 

9,100 
9,100 
9,400 
0,700 
10,600 
11,600 



13,000 
17,200 
21,100 
25,300 
34,700 

26,000 
36,000 
28,300 
29.900 
29,400 

29,400 
27.000 
26,000 
24,000 
34,700 

28,800 
31,800 
31,800 
30,200 
28,300 

26,600 
27,800 
34.400 
86,800 
37,100 

34,700 
81,600 
38,600 
36,500 
36,800 



81,300 
88,600 
87,100 
33,400 
38,800 

35,000 
33,000 
33,000 
30,800 
18,800 

17,800 
17,400 
16,800 
16,800 
19,100 

19,100 
17,000 
14,600 
14,100 
12,600 

12,100 
11.500 
11.500 
10,700 
10,800 

10,700 
10,000 
0,270 
9,570 
9,720 
9,120 



9,120 
8,680 
8,970 
8,970 
8,640 

7,960 

7, no 

8,680 
0,130 
7.960 

7,670 
7,570 
7,840 
8,130 
8,400 

8,130 
7,710 
7,440 
7,040 
6,010 

7,710 
8,260 
11.800 
17,400 
14,400 

12,000 
10,600 
9,720 
9,270 
8,680 



7,570 
7,980 
7,570 
7,170 
6,780 

6,660 

6,650 

11,700 

80,000 

33,500 

27,000 
22,500 
21,100 
30,800 
35,500 

81,600 
31,000 
38,000 
35,700 
32,500 

30,400 
19,700 
18,800 
17,400 
16,800 

18,700 
13,000 
10,700 
0,720 
0,870 
10,300 



9,870 
8,970 
8,680 
8,680 
8,130 

7,980 
7,980 
7.710 
7,570 
7,710 

7,300 
6,600 
6,800 
7,000 
7,600 

8,500 
8,100 
8,100 
7,300 
6,300 

6,700 
6,600 
5.200 
4,900 
5,300 

6,300 
6,400 
6,400 
6,500 
6,660 
6,530 



6,010 
5,650 
4.730 
6,070 

4,goo 

4,900 
4,840 
4,730 
4,840 
5,070 

5,190 
4,960 
4,900 
6,010 
6, no 

7,170 
7,170 
6,780 
7.440 
9.800 

14,800 
17,800 
16,800 
14,600 
13,400 

12,500 
14,300 
23,300 
30,400 
18,000 



Note. -Stage-discharge relation affected by ice Nor. 36-39 and Dec. 8 to Apr. 8; discbarge for this period 
computed from gage hcdsfats corrected for effect of ice by means of one discharge measurement at West 
Enfield and numerous discliarge measurements and other data at Sunk Hase. Stage-discharge relation 
affected by logjams Aug. 13-20; determinations of discharge for this period based on obserred mge h^^ts 
oorrected for effect of logs by means of one discharge measurement at west Enfield and data at Bunk Base. 

Monthly discharge of Penobscot River at West Enfield, Maine, for the year ending 

Sept. SO, 1918. 

[Drainage area, 6,600 square miles.] 







Run-off 
(deplhin 
inches oo 
drainage 

area). 


Month 


Maximum. 


Mlni'nr^nni. 


Mean. 


Per 
square 
mile. 


October 


24,700 

84,100 

7,600 

5,500 

7,800 

11,500 

37,100 

38,600 

17,400 

33,500 

9,870 

22,200 


4,170 
6.800 
6,000 
4,500 
4,600 
6,400 
13,000 
9.120 
6,010 
6,660 
4,900 
4.780 


10,600 
13,700 
6,080 
6,070 
6,780 
8,010 
27,800 
18,000 
9,060 
17,400 
6,980 
9,370 


1.60 
3.07 
.923 
.769 
.874 
1.21 
4.22 
2.72 
1.37 
3.63 
1.06 
1.43 


1.86 


November 


3.81 


December 


1.06 




.80 


February 


.91 


MiuS^::::::::::::::::::::::::::::::::::::;; 


1.40 


April 


4.71 


May...:::::::::::::::::: :: ::::::: 


8.14 


June 


1.63 


July 


8.08 


August 


1.23 


September 


1.68 






Theyear. ^ .. 


38,600 


4,170 


11,600 


1.74 


33.68 
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XAST BBAVOB OF PSSOBSOOT BIVXB AT aBIVDSTOn, MAZVX. 

Location. — ^At Bangor A Aroostook Railroad bridge half a mile south of railroad sta- 
ticm at Crrindstone, Penobscot County, one-eighth mile above Grindstone Falls, 
and 8 miles above confluence with West Branch at Medway. 

Drainagb abba. — 1,100 square ndlflB; includes 270 square miles of Chamberlain 
Lake drainage. 

Records available.— October 23, 1902, to September 90, 1918. 

Gagb. — Chain attached to railroad bridge; read by R. D. Porter. 

DiscHABGB MBAsuREMENTs. — Made from railroad bridge. 

Cbankbl and control. — Practically permanent; stream confined by abutments of 
bridge and broken by one pier at ordinary stages; velocity of current medium at 
moderate and high stages but sluggish at low water. 

EzTREMBs ov DI8CHAROB.— Maximum stage recorded during year, 10.7 feet at 4 
p. m. July 9 (dischaige, 12,900 second-feet); minimum stage recorded, 4.4 feet at 
7 a. m. October 1 (discharge, 290 second-feet). Minimum discharge estimated as 
210 second-feet from February 10-17, when stage-discharge relation was affected 
by ice. 

IcB. — Ice forms to a considerable thickness at the gage and down to the head of Grind- 
stone Falls, and although the ^Is usually remain open during the greater part of 
the winter, the stage-discharge relation is somewhat affected. 

RsouLATioN. — Several dams maintained at outlets of a number of lakes and ponds 
near source of river are regulated for log driving; during the summer and iaM 
gates are generally left open. The basin of the East Branch since about 1840 
includes about 270 square miles of territory draining into Chamberlain Lake that 
formerly drained into the St. John River basin, the diversion being made through 
what is known as the Telos canal . Results not corrected for storage and diversions. 

AocuRACT. — Stage-dischaige relation occasionally affected by backwater from log 
jams at station and at Grindstone Falls immediately below, and by ice during 
winter. Rating curve well defined between 300 and 9,000 second-feet. Gage 
read to half-tenths once daily (except Simdays), except from November 27 to 
March 30, when it was read three times a week. Daily discharge ascertained by 
applying mean daily gage height to rating table and making corrections for effect 
of ice during the winter. Record fair for moderate and high stages but uncertain 
for low stages. 

Bikharge meamremenU of East Branch of Penobscot River at Grindstone, Maine, during 
the year ending Sept, SO, 1918, 



Dtte. 


ICadeby— 


hS^t. 


charge. 


Date. 


ICadeby- 


hd^t. 


Dis- 
diarga. 


Dae. 17 


A. F. McAlATT 


Fea, 

• 5.16 
05.21 

• &.80 
as. 65 


380 
683 

654 


May 1 

18 
Aug. 1 
Sept. 3 


H. A. Lancaster 

do 


FeeL 
&04 
6.88 
6.61 
5.44 


5,170 

3080 

2 400 

996 


tea. 28 


do 


Mv. 1 
a? 


do 

H. A. LAOoaster 


do 

do 



• StagOKiiMharge relaticn affected by ice. 
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SURFACE WATEB SUPPLY, 1M.8, PART I. 



Daify discharge f m tenond-feetf of Ba$t Branch of Penohieot River at OrindHone, Maine, 
for tne year ending Sept, SO, 1918. 



Dv. 



Oct. 



Nov. 



Dm. 



Jan. 



F^. 



Ifar. 



Apr. 



M«7. 



Jimt. 



July. 



Ang. 



8«Pt. 



1. 
2. 
3. 
4. 

5. 

0. 
7. 
8. 
9. 
10. 

U. 

IS. 

15. 

10. 
17. 
18. 
10. 
20, 

21. 
22. 
28. 
24. 

25. 

20. 
27. 
28. 
2». 
30. 
81. 



280 
415 
390 
385 

385 

390 
450 
470 
470 
500 

470 

500 

730 

1,000 

1»340 

1,800 
1,800 
1,340 
1,340 
1,340 

1,500 
1,400 
1,280 
1,180 
2,850 

4,240 
3,180 
3,000 
2,850 
3,180 
8,400 



800 
380 
590 
800 
880 

490 
490 
180 
850 
550 

400 
320 
020 
740 
800 

800 
480 
480 
480 
840 

220 
220 
100 
000 
950 

815 
820 
700 
820 
080 



580 
580 
580 
580 
580 

520 
520 
500 
500 
500 

470 
420 
420 
420 
420 

420 
420 
420 
420 
420 

420 
420 
890 
380 
380 



840 
320 
290 
270 
260 



250 
250 
250 
250 
250 

250 
270 
290 
290 
320 

320 
240 
340 
320 
340 

340 
360 
390 
420 
890 

300 
880 
390 
880 
840 

890 
290 
290 
270 
270 
270 



260 
250 
250 
250 
250 

250 
260 
250 
250 
210 

210 
210 
210 
210 
210 

210 
210 
280 
230 
280 

280 
250 
270 
290 
320 

390 
470 
530 



580 
800 
540 
470 
470 

470 
470 
470 
470 
440 

420 
420 
420 
420 
420 

420 
420 
420 
440 



470 
470 
500 
500 
540 

500 
500 
500 
000 
780 
940 



1,150 
2,100 
2,700 
4,240 
4,440 

4,240 
4,000 
5,100 
5,100 
4,060 

4,240 
4,240 
4,440 
4,000 
4,870 

5,860 
5,850 
5,590 
5.340 
4,870 

4,800 
4,440 
5.100 
7^210 
0,380 

0,110 
5,340 
4,000 
3,800 
4,240 



340 
100 
110 
100 
000 

240 
340 
870 
050 
800 

700 
400 
100 
050 
340 

100 
100 
000 
800 
550 

950 
960 
250 
950 
960 

960 
960 
960 
960 
960 
810 



1,530 
1,050 
1,810 
1,070 
1,100 

1,530 
1,280 
1,400 
1,450 
1,530 

1,280 
1,400 
2,020 
1,950 
1,810 

1,810 
1,810 
1,100 
1,100 
2,260 

2,400 
2,700 
5,000 
5,850 
2,700 

2,860 
2,400 
2,400 
2,260 
2250 



260 
250 
260 
250 
100 

950 
200 
320 
800 
000 

500 
800 
000 
000 
880 

300 
380 
100 
050 
070 

000 
240 
060 
880 
490 

100 
000 
900 
860 
560 
000 



2,560 
2,560 
2,550 
2,200 
1,950 

2,100 
1,960 
1,810 
1,960 
1,810 

1,800 
1,400 
1,280 
1,280 
1,400 

1,400 
i;280 
1,150 
i;060 
960 

950 
880 
860 
880 
960 

1,060 
1,060 
960 
880 
950 
960 



1,000 

1,060 
960 
770 
820 

560 
580 
600 
090 
690 



600 

560 
815 
780 

690 
690 
090 
816 
816 

1,460 
1,460 
1.340 
1,280 
1,160 

1,060 
1,100 
1,070 
1,500 
1,400 



NOTK.— Stage-discharge relation affected by icef rom Dec. 27 to Apr. 3; discfaaige for thiapertod oompated 

"-n corrected for effect of Ice by means of four discharge '^ ' " 

Discharge estimated for Sundays (gage not read). 



fhminge heights corrected for effect of ice by means of foOT dlsdtarge measurements, <rt>8erver's notes, ai^ 
weather records. ---^ ^-^ .- -^. 



Monthly discharge of Eaet Branch of Penohicot River at OrindsUme, Maine, for the year 

ending Sept, SO, 1918. 

[Drainage area, 1,100 square miles.] 



Month. 



Discharge in second-feet. 



Maximum. 



Minimum. 



Mean. 



Per 
square 



Run-ofl 

(denthin 

inonescD 

drainage 

area). 



October 

November 

December 

January 

February 

March... 

ifi?!:::::::::: 

June 

July 

August 

September.... 

The year 



8,400 

7,800 

500 

420 

530 

940 

7,210 

8,100 

5,850 

12,000 

2,560 

1,070 



290 

500 

260 

260 

210 

420 

1,150 

1,810 

1,160 

1,960 

800 

500 



1,500 

2,350 

431 

315 

263 

507 

4,070 

3,550 

2,080 

4.700 

1,440 

914 



12,000 



210 



1,900 



1.42 
Z14 
.892 
.280 
.239 
.401 
4.25 
3.23 
1.89 
4.27 
1.31 
.831 



1.73 



1.04 

2.39 

.45 

.33 

.25 

.53 

4.74 

3.72 

ZU 

4.92 

L51 

.98 



23.52 
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AT KATTAWi 

LocAnoN.^At llAiiie Central Railroad bridge at village of Mattawamkeag, Penobscot 
County, ball a mile above mouth of river. 

Dbainaos axel. — ^1,600 square miles. 

Reoobds avaiiablx.— August 26, 1902, to September SO, 1918. 

6AOB.—€ba]nfsstened to railroad bridge; read by W. T. Mincher. 

DncHABGs MSAsimxinENTs. — Made from the bridge; low-water measurements made 
by wading at a point about a mile above station. 

Geankxl axd oomtbol. — ^Practically pennanent; channel at bridge broken by two 
piers. 

EzTRsna or nbohabos.— Maximum stage recorded during year, 9.9 feet at 5 p. m. 
April 26 (discharge, 12,400 second-feet); minimum stage recorded, 8.90 feet at 
7 a. m. October 1 (discharge, 560 second-feet). Minimum discharge estimated as 
S40 second-feet on February 7 when stage-diichaige rdation was affected by ioe. 

IcB. — Stage-disdiaige relation usually affected by ioe for several months each winter. 

Bboulatiok. — ^Dams are maintained at outlets of several large lakes and ponds but 
the stored water is used only for log driving. 

AoocTRACT. — Stage-discharge relation occasionally affected by backwater from log 
jams and, during winter, by ice. Rating curve well defined below 15,000 second- 
feet. Gage read to tenths twice daily, except from December 16 to March 28» 
iriien it was read twice a week. Daily discharge ascertained by applying mean 
daily gage height to rating table and making corrections for effect of ice during 
the winter. Records good. 

Ditduarge meaawremenU of MattauHonheag River at MattauHonheafff Maine, during (he 

year ending Sept. 30, 1918. 



Deto. 


MMleby- 


^ 


A. 


Dtlew 


llidebT- 


^t. 


obarge. 


Jen. 7 
SO 


A,T.UoAiarj 

S; 

H.A.UiiciMUr 

do 


FuL 

• 0.6 
aO.7 
»&44 


1,010 

J:SS 


Itoy 16 

Jane 32 
July 80 
Sept. 7 


•••••uO. •••••••••••••••• 


6.03 
487 
6.07 
8.04 


1*490 

1,600 

576 


JLpt. 10 







• Steee-difDhAise ntotkn t fff ftt t il by ioe. 

» 8taf»<lltthai|e ralatkn iKMlUy eiieoted by high lUge of PtD^ 
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SURFACE WATER SUPPLY, 1W8, PART I. 



DaUy discharge, in 9eamd-/eet, of MaUawamieag River at Mattawamkeag, Maine, for 
the year ending Sept. 30 , 1918, 



Day. 



Oct. 



Nov. 



Deo. 



Jan. 



F6b. 



Mar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept. 



1. 
2. 
3. 
4. 
5. 

8. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
14. 
15. 

10. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



500 
730 
850 
940 
896 

896 
1,080 
1,230 
1,180 
1,230 

1,400 
1,690 
2,880 
3,230 
4,000 

4,400 
4,600 

4,400 
4,000 
4,000 

4,810 
5,020 
4,810 
4,600 
4,400 

4,600 
4,810 
4,810 
4,600 
4,400 
5,240 



6,140 
6,850 
7,100 
6,610 
6,140 

5,240 
4,810 
4,600 

4,400 
4,000 

3,610 
3,230 
2,870 
2,530 
2,880 

2,230 
2,090 
2,090 
1,950 
1,950 

1,820 
1 820 
1,690 
1,510 
1,280 

1,060 
995 
940 
900 
940 



1,000 

1,000 

1,000 

940 

900 

900 
900 
900 
1,150 
940 

900 
840 
800 
840 
800 

700 
640 
620 
620 
620 

620 
620 
620 
620 
620 

620 
600 
560 
560 
540 
500 



500 
540 
540 
540 
540 

600 
660 
620 
620 
620 

620 
620 
600 
620 
620 

020 
600 
600 
600 
600 

600 
600 
600 
600 
600 

560 
560 
560 
560 
560 
560 



560 
560 
560 
540 
470 

390 
340 
470 
500 
470 

'440 
420 
360 
420 
540 

620 
740 
740 
740 
740 

780 
810 
810 
810 
810 

8i40 
840 
900 



940 
1,000 
1,060 
1,050 
1,000 

1,050 
1,050 
1,080 
1,080 
1,150 

1,100 
1,100 
1,050 
1,060 
1,000 

1,000 

1,000 

940 

940 

1,000 

1,000 

1,000 

940 

940 

1,000 

1,000 
1,060 
1,150 
1 250 
1,250 
1,250 



1,500 
1,950 
2,500 
3,000 
3,600 

4,400 
4,600 
4,800 
6,100 
7,400 

8,100 
8,640 
8,640 
8,380 
8,380 

8,900 
9,690 
9,960 
9,690 
9,420 

8,640 
8,640 
9,090 
10,800 
11,900 

12,400 
11,900 
11,300 
10,500 
9,960 



9,600 
10,200 
10,500 
10,200 

9,690 

8,900 
8,120 
7,600 
7,100 
6,370 

6,370 
6,140 
5,460 
4,600 
4,400 

4,000 
4,000 
4,000 
3,610 
3,040 

2,700 
2,530 
2,380 
2,230 
1,950 

1,570 
1,510 
1,340 
1,400 
1,400 
1,280 



1,230 
1,340 
1,570 
1,570 
1,510 

1,460 
1,570 
1,820 
1,820 
1,820 

1,820 
1,690 
1,950 
2,230 
2,880 

2,380 
1,570 
1,570 
1,670 
1,510 

1,510 
1,510 
1,570 
2,090 
2,230 

2,090 
1,820 
1,820 
1,690 
1,690 



1,400 
1,230 
1,280 
1,180 
986 

940 
1,130 
2,090 
4,300 
5,460 

5,910 
5,460 
5,680 
5,910 
6,870 

6,860 
6,370 
6,140 
5,910 
5,460 

4,810 
4,600 

^200 
3,800 
3,040 

2,700 
2,380 
3,090 
1,820 
1,690 
1,690 



1,510 
1,450 
1,340 
1,180 
1,080 

1,060 
1,180 
1,130 
1,060 
1,080 

1,080 
986 
1,080 
1,080 
1,060 

1,080 
985 
896 
850 
790 

665 

500 
630 
656 



666 

620 
890 
590 
500 
500 



500 
£90 
590 

seo 

590 

aoo 

620 
600 
030 
730 

730 
655 
600 
850 



1,280 
1,280 
1,290 
1,83a 
2,380 

4,300 
6,460 
6,910 
6,910 
6,460 

6,020 
4,810 
6,870 
7,350 
7,600 



Note.— StageKliacharKe relation affected by ice Nov. 28 to Apr. 11; discharge for this period computed 
from gage heights corrected for effect of ice by means of five discnarge measurements, observer's notes, and 
weather records. 



Monthly ditcharge of Mattawamkeag River at Mattawamheag, Maine, for the year ending 

Sept. 30, 1918, 

[Drainage area, 1,500 square miles.] 



Month. 



Discharge in second-feet. 



VttTltniiTn ■ 



MinlmriTH- 



Per 
square 
mile. 



Run-off 
(depth In 
inches on 
drainage 

area). 



October 

November 

December 

January 

February 

March 

^:::::::;:: 

June 

July 

August 

September 

The year 



5,240 
7,100 
1,150 
620 
900 
1,250 
12,400 
10,500 
2,380 
6,850 
1,510 
7,600 



590 
900 
500 

640 

840 

940 

1,500 

1,280 

1,230 

940 

590 

590 



3,000 

8,130 

758 

589 

615 

1,060 

7,840 

4,980 

1,750 

3,640 

925 

2,540 



Z06 
2.09 
.505 
.393 
.410 
.700 
5.23 
3.82 
1.17 
2.43 
.617 
1.69 



2.38 

2.33 

.58 

.46 

.48 

.81 

6.84 

3.83 

1.80 

2.80 

.n 

1.80 



12,400 



340 



2,580 



1.73 



33.35 
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PBCATAQUIB SZVUt VZAR FOXOBOFT, KAin. 

LocuinoK. — ^At bi^way bridge known as Lows Bridge, halfway between Guilford 
and Foxcroft, Piscataquis County, three-fourths of a mile above nM)uth of Black 
Stream and 3 miles below Mill Stream. 

Dbainaob abea. — ^286 square miles. 

Rbgords available.— August 17, 1902, to September 30, 1918. 

Gaos. — Staff attached to left abutment of bridge; read by A. F. D. Harlow. 

DncHABOB MBA8X7REMBNT8. — ^At medium and high stages made from bridge; at low 
stages made by wading either above or below the bridge. 

Channel and contbol. — ^Practically permanent; banks are high and are overflowed 
only during extreme floods. 

ExTBEMBS OF DI8CBABOE. — MaxImum open-water stage recorded during year, 7.8 feet 
at 7.30 a. m. October 31 (discharge, 5,310 second feet; a stage of 8.6 feet was 
recorded at 5 p. m. April 3, but the water was probably held back by an ice jam); 
miTiimnm Stage recordod, 1.9 feet several times during August and September 
(disdiazge, 51 second-feet). Minimum discharge estimated as 17 second-feet 
several times during January, when stage-dischaige relation was affected by ice. 

Ice.— Stage-<iischaige relation affected by ice during some winters. 

RiGiTLATiOK. — The stream is used to develop power at several manufacturing plants 
above the station; distribution of flow somevdiat affected by operation of wheels. 

AccuBACT. — Stage-discharge relation occasionally affected by backwater from log 
jams and by ice during winter. Rating curve well defined between 20 and 4,000 
second-feet. Gage read to tenths twice daily. Daily discharge ascertained by 
applying mean daily gage hei^t to rating table and making corrections for effect 
of ice during the winter. Some uncertainty exists in regard to accuracy of gage 
heights and the effect of diurnal fluctuation . Records iair. 

DMkarge jneaturemenU of PUcataquU River near Foxcroft, Maine, during the year ending 

Sept. SO, 1918. 



Date. 


Made by- 


». 


Dla- 
ofaarge. 


Date. 


Ifadeby- 


». 


Dta. 
charge. 


Jftn. 14 


A. F. McAlary 


FetL 
• 4.27 
a4.38 
4.50 


3QB 

251 


July 31 

Sept. 22 

23 


H. A. Lancaster 

do. 


Feet. 
2.04 
8.e4 
3.02 


*"••& 


Feb. 18 


do. .' 

H. A. Lancaster 


702 


Mtf . » 


do. 


404 









• stage-discharge relation affected by ice. 
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SURFACE WATER SUPPLY, lftl8, PART I. 



Daily dMuarge, in second-feet, of Pitcaiaquii River near Foxarqftf Maine, for the year end- 
ing Sept. SO, 1918, 



Day. 


Oct 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


176 
176 
176 
175 
175 

260 
470 
470 
470 
410 

280 
280 
470 
500 
640 

570 
586 
410 
410 
410 

640 
470 
440 
805 
760 

1,150 
025 

1,060 
970 

1,060 

4,830 


2,430 
1,700 
1,240 
1,020 
925 

800 
800 
680 
680 
640 

570 
640 
680 
640 
605 

605 
606 
880 
880 
880 

440 
440 
440 
500 
570 

570 
640 
640 
640 
500 


880 
880 
380 
880 
880 

380 
880 
880 
880 
800 

240 
240 
200 
200 
900 

200 
200 

200 
200 
900 

145 

160 
64 
46 
80 

80 
58 
64 
72 
72 
90 


80 
80 
90 
110 
100 

00 
36 
28 
80 
100 

100 
64 
17 
31 
22 

24 
24 
19 
22 
90 

72 
72 
110 
145 
72 

66 

17 
28 
28 
40 
58 


58 

46 
24 
10 
24 

24 
24 
24 
24 
24 

51 
19 
46 
58 
31 

28 
19 
160 
46 
51 

200 
72 

110 
31 

120 

330 
145 
145 


560 
660 
880 
880 
280 

175 
200 
100 
56 
120 

100 
72 
72 
90 

100 

100 
64 
90 
110 
110 

145 
145 
145 
260 
360 

260 
260 
260 
300 
830 
500 


640 
1,150 
2,400 
2,300 
2)200 

2,800 
2,400 
2,200 
2,210 
2,000 

1^800 
1,700 
1,430 
1,430 
1,700 

1,700 
2,210 
2,210 
1,806 
1,800 

1,700 
2,540 
2060 
2980 
21540 

2,000 
1800 

1 420 
1,510 

2 100 


3,200 
4,110 
8,200 
2,100 
1,240 

1,240 

730 
500 
500 

500 
440 
440 
380 
855 

470 
720 
680 
410 
680 

680 
640 
640 
585 
470 

440 
440 
440 
380 
260 
500 


355 
305 
440 
380 
830 

260 
90 
222 
880 
440 

440 
440 
830 
330 
380 

880 
865 
260 
260 
190 

145 
145 
2,700 
700 
680 

680 
605 
570 
260 
806 


306 
260 
223 
223 
232 

100 

306 

840 

2,540 

2,000 

1,420 
1,420 
1,880 
1,240 
1^420 

1,330 
2,100 
1,510 
1,330 
1,020 

840 
500 
500 
500 
500 

440 
305 
355 
880 
500 
855 


355 
355 
240 
260 
200 

240 
355 
280 
240 
240 

222 
222 
222 

190 
190 

190 
132 
64 

no 

190 

160 
132 
132 
90 
64 

80 
80 
72 
120 
100 
51 


61 


2 


73 


3 


110 


4 


145 


6 


145 


6 


120 


7 


160 


8 


100 


9 


110 


10 


110 


11 


90 


12 


120 


13 


110 


14 


160 


lA 


160 


16 


176 


17 


175 


18 


190 


19 


906 


20 


440 


21 


880 


22 


640 


23 


470 


24 


856 


25 


855 


26 


600 


27 


2,820 
730 


28 


29 


30 


685 


31 









NOTB.^8tage-di8Charge relation affected by ioe Deo. 10 to Apr. 8; diaoharge for this period compoted 
from gage helots corrected for effect of ice by means of three diachargei ' 

and weather records. 



Monthly diacharge of Piscataquis River ntor Foxcroft, Maine, for the year ending Sept, SO, 

1918. 

prainage area, 386 square miles.] 



Month. 



Discharge in seoond-feet. 



Maximum. 



TU'lnlnrtyiyn - 



Mean. 



Per 
square 
mile. 



Run-off 

(depth in 

incnesoD 

drainage 

area). 



Ootoiber 

November 

December 

January 

February 

March 

AprU 

May 

June. 

July 

August 

September 

The year 



4,880 

2,430 

380 

145 

330 

560 

3,980 

4,110 

3,780 

3,540 

355 

3,320 



175 

880 

46 

17 

19 

64 

640 

260 

90 

190 

51 

51 



647 

726 

217 
61.6 
69.8 

216 
1,970 

914 

448 

852 

182 

377 



2.26 
3.54 
.750 
.314 
.344 
.755 
6.89 
3.19 
1.57 
2.96 
.636 
1.33 



4,830 



17 



557 



1.96 



2.61 

2.83 

.88 

.26 

.25 

.87 

7.60 

S.68 

1.76 

8.44 

.78 

1.47 



36.46 
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AT X.OWSXX, XAOnL 



LoGAfioK.— About 400 feet below dam and hi^way bridge at Lowell, Penobscot 
County, and 10 miles above mouth of river. 

Drainaob area. — 301 square miles. 

Rbcoros a vailablb.— October 1, 1915, to September 30, 1918. 

Gaobs.— Chain and staff gagea on left bank; from October 1, 1915, to October 1, 1917, 
chain and staff gages on right bank half a mile below the highway bridge; read 
by F. A. Lord. Staff above dam for supplementary use during winter. 

DiscHABOB MXABURBMBNTS. — ^Mado from cablo uesT gage. 

Channbl and control. — Channel rough and somewhat irregular; control about 100 
feet below gage; practically permanent. 

ExTREMBS or DISCHARGE. — Maximum stage recorded during year, 3.30 feet several 
times during April and May (discharge, 1,490 second-feet); minimum stage 
recorded, 1.40 feet at 8 a. m. August 30 (discharge, 127 second-feet). 

1916-1918: Maximum stage recorded, 5.8 feet at 9.30 a. m. April 26, 1917 (dis- 
diarge, 2,460 second-feet); minimum stage recorded, 1.40 feet at 8 a. m. August 
30, 1918 (discharge, 127 second-feet). 

IcB.— Stage-dischaige relation usually affected by ice from December to April. 

Regulation. — Distribution of flow somewhat affected by use of storage reservoirs 
above station. A small dam and mill 400 feet above the gage cause fluctuations 
in stage for a short time each day when mill is in operation. 

AocuRACT. — Stage-discharge relation practically permanent, except when affected 
by backwater due to logs on control or to ice. Gage read to half-tenths once 
daily. Bating curve well defined between 90 and 2,000 second-feet. Daily 
discharge ascertained by applying gage height to rating table and making correc- 
tions for effect of ice during the winter. Records fair. 

CoopBRATioN. — Discharge measurements made by engineers employed by T. W. 
Clark, hydraulic engineer, Oldtown, Maine. 

Ditcharge meanarementt of PoMrnxdumkeag River at Lowell^ Maine, during the year ending 

Sept SO, 1918. 



Dftte. 


Made by- 


A 


I>to. 
ofaarge. 


Date. 


Ifadeby- 


Oace 
height. 


Dit- 
oharge. 


Od 6 
30 


Pretsey and LanoMtar. 

H. A. Laneaster 

Clark and Lanouter... 

H. A. LAncastar 

do 

do 


Feet. 

l.«7 
2.18 
2.52 
2.15 
•1.77 
• 1.77 


m 

481 
749 
436 

182 
180 


liar. 12 
Apr. 3 

Sept. 18 
18 


H. A. Lancaster 

do 

do 

do 

do 


FeH. 

•1.84 
2.56 
2.70 
1.14 
1.17 


Sec-fi. 

226 
758 
848 
M 
110 



• stage-discharge relation affected by ice. 
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SURFACE WATER SUPPLY, 1918, PART I. 



Daily discharge, in Hoond-feet, of Passadumkeag Rwer at LoweU, Maine, far the year 

ending Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


D€«. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


1 


178 
163 
178 
178 
178 

104 
212 
275 
276 
300 

328 
382 
478 
MO 
MO 

600 
712 
660 
688 

628 

660 

613 
613 
478 
613 

688 

628 
660 
628 
628 
660 


n2 

712 

m 

628 
628 

628 
650 
560 
650 
588 

478 
478 
478 
444 
444 

444 

412 
363 
300 
363 

863 
353 
353 
382 
444 

478 
613 
444 
478 
444 


382 
382 

382 
882 
353 

358 

353 
880 
363 
350 

350 
350 
350 
830 
826 

830 
326 
300 
300 
300 

275 
276 
275 
276 
252 

230 
230 
210 
210 
210 
210 


100 
180 
180 
180 
180 

180 
180 
180 
180 
180 

180 
180 
180 
180 
180 

180 
180 
180 
180 
180 

180 
180 
180 
180 
180 

180 
180 
180 
180 
180 
180 


180 
180 
180 
180 
180 

180 
180 
180 
180 
180 

180 
180 
180 
180 
180 

180 
180 
100 
210 
210 

230 
230 
230 
250 
252 

270 
270 
300 


300 
300 
270 
270 
250 

230 
230 
230 
230 
230 

230 
230 
230 
230 
230 

230 
210 
212 
212 
212 

231 
231 
281 
252 
252 

252 
252 
252 
275 
300 
326 


382 
660 
588 

845 
845 

845 
845 
800 
036 
080 

1,120 

1,070 

1,070 

035 

035 

080 

1,070 

1,070 

513 

613 

1,070 
1,170 
1,830 
1440 
1,400 

1,440 
1380 
1,330 
1,070 
1,380 


1,400 
1,400 
1,440 
1,380 
1,830 

1,220 
1220 
1,220 
1,070 
1,020 

080 

1,020 

1,030 

080 

080 

980 
1,030 
036 
085 
800 

766 
800 
712 
800 
800 

756 
756 
766 
756 
712 
712 


712 
712 
660 
628 
660 

628 
660 
800 

760 
760 

710 
670 
630 
630 
630 

500 
550 
510 
480 
440 

410 
380 
440 
510 
510 

510 
510 
513 
478 
478 


478 
444 

883 

858 
353 
480 
550 
710 

800 
840 
800 

756 
756 

756 
800 
756 
766 
712 

660 
660 
588 

513 
478 

382 
826 
830 
826 
300 
300 


275 
276 
252 
252 
262 

231 
252 
281 
275 
252 

aoo 

326 
275 
252 
262 

252 
231 
252 
231 
231 

231 
212 
252 
252 
178 

104 
104 
104 
178 
127 
138 


138 


2 


138 


3 


138 


4 


138 


5 


138 


6 


138 


7 


150 


8 


150 





178 


10 


212 


11 


212 


12 


212 


13 


212 


14 


231 


16 


275 


10 


275 


17 


275 


18 


275 


10 


252 


20 


853 


21 


383 


22 


628 


28 


712 


24 


760 


2B 


760 


26 


800 


27 


040 


28 


080 


20 


080 


30 


980 


31 









NoTK.— Stage-discharge relation affected by ice Dec 8, 10-14, 16; Deo. 26 to Feb. 24; and Feb. 26 to Mar. 
17. Discharge for these periods computed from gage heights corrected for eflSct of ice by means of three 
discharge measurements and gage heights at dam. Coneetioiis made for operation of gates July 8, 28; and 
for log jams June 8-27, July 8-13, and Sept. 24-M. 

Monthly discharge of Passadumkeag River at Lowell, Maine, for the year ending Sept* 

SO, 1918. 

[Drainage area, 301 square miles.] 





Dlsdiarge in seooud-feet. 


Run-off 

incnes oo 
drainage 
area). 


Month. 




Minimum. 


Mean. 


Per 

square 
mile. 


October 


712 

n2 

382 
190 
300 
326 
1,490 
1490 
800 
890 
326 
980 


163 
300 
210 
180 
180 
210 
882 
712 
380 
300 
127 
138 


465 

480 
300 
180 
304 
246 
1,010 
098 
586 
658 
235 
400 


1.64 
1.62 
1.03 
.508 
.678 
.817 
3.36 
3.33 
1.96 
1.85 
.781 
1.33 


1.78 


November 


1.81 


December 


1.19 


January 


.00 


Februarv 


.71 


March , 


•04 


April 


3.75 


Say!:::::::::::::::::::::::::::::::::::::::::: 


8.83 


June... r , r , 


3.18 


July 


Z13 


August 


.90 




1.48 






The year 


1,490 


127 


474 


1.57 


21.30 
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lOMDmiOAa BTMKAM VZAB BAVGOB, MAZBZ. 

Location. — Xt highway bridge at Sixmile FallB, 6 miles northwest of Bangor, Penob- 
scot County, and 7 miles below mouth of Black Stream. 

Dbainaoe abba . — ^191 square miles. See ' ' Diversions. ' ' 

Records available. — September 15, 1908, to September 30, 1918. 

Gage.— Chain attached to bridge; read by Fred Cort. 

DiBCHAROB MBA8URBMBNT8. — Made from the bridge. 

CsAyNBL A2^ CONTROL. — Practically permanent; channel broken by one pier at 
the bridge. 

Extremes of discharge. — Maximum stage recorded during year, 8.7 feet at 7.35 
a. m. April 4 (discharge, 4,370 second-feet); minimum stage recorded, 1.7 feet 
several times in Jime and September (discharge, 29 second-feet). 

Ice.— Stage-dischaige relation seriously affected by ice for several months. 

DivsRsioNS.— An artificial cut was made for log driving through a low divide between 
Souadabscook Stream and Black Stream, which enters the Kenduskeag about 
7 milee above the gaging station. During high stages of the Souadabscook part 
of its waters finds its way through the artificial cut into the Kenduskeag; at low 
stages of the Souadabscook all the flow continues down its own channel; Black 
Stream probably sends its waters only to the Kendiiskeag. 

Accuracy. — Stage-dischaige relation probably permanent except when affected by ice. 
Bating curve well defined below 3,600 second-feet. Gage read to tenths twice 
daily during open- water period ; three times a week from December 25 to March 
26. Daily discharge ascertained by applying mean daily gage height to rating 
table and making corrections for effect of ice during the winter. Records good 
for ordinary stages. 



Ditduarge nuasuremenU of Kenduskeag Stream near Bangor^ Maine, during the year 
ending Sept. SO, 1918. 



Dtte. 


MMleby- 


^u 


Dia- 
chargo. 


Date. 


Madeby- 


Gage 
hei^t. 


Dia. 
charge. 


D«e. 34 


A. F. licAltfy 


FeeL 

• 2.80 

• 2.98 

• 4.47 


w 
59 
210 


Apr. 1 
July 5 


Vlf MftAlftry 


FeeL 

• 7.35 

1.76 


1,760* 


Itn.a6 


..do.......r..... 


H.A.L«iicasler 


32.7 


F«b. 2S 


do. 











• 8tag»-disdiarge relation affected by ioe. 
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SURFACE WATER SUPPLY, 1918, PART I. 



Daily dikharge^ in second-feet^ of Kenduskeag Stream near Bangor, Maine, for the year 

ending Sept. SO, 1918, 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Msr. 


Apr. 


Mv. 


June. 


July. 


Aug. 


Sept. 


1 


76 
84 
76 
84 
68 

84 
01 
01 
107 
115 

150 
104 
265 
302 

350 

250 
206 
170 
150 
463 

655 

538 

463 

302 

1,060 

1,750 
1,360 
1 000 
1 120 
1,120 
1,680 


1,750 

1 480 

1,360 

'800 

700 

615 
538 
600 
576 
302 

206 
234 
206 
206 

104 

206 
181 
181 
234 
206 

302 
375 
427 
463 
538 

463 
688 
463 
410 
343 



311 
265 
206 
206 
181 

170 
170 
150 
140 
125 

115 
100 
100 
100 
100 

00 
00 
00 
00 
00 

84 
100 
76 
68 
68 

68 
68 
68 
68 
60 
60 


60 
60 
60 
60 
60 

60 
60 
60 
60 
60 

54 

54 
48 
60 
68 

68 
68 

76 
84 
00 

00 
00 

84 
76 
68 

60 
60 
60 
60 
60 
60 


60 
60 
60 
54 
48 

48 
48 
54 
60 
60 

60 
60 
60 
68 

68 

76 
00 
100 
IQO 
115 

130 
140 
160 
180 
210 

440 
760 
820 




860 
700 
680 
620 
540 

380 
480 
380 
360 
360 

840 
330 
310 
830 
330 

340 
830 
330 
840 
860 

860 
860 
860 
880 
830 

380 
410 
460 
800 
1,200 
1,400 


1,800 
8,000 
4 000 
4,370 
3,930 

2,060 
2,460 
2,370 
2,050 
i;i20 

1,540 
1 540 
1 500 
1,200 
i;060 

1,000 

1,000 

'045 

740 

655 

538 

800 
1,480 
1 420 
1,180 

840 
655 
538 
500 

538 


700 

1,240 

1,060 

700 

538 

588 
468 
848 
875 
827 

280 
848 
265 

250 
234 

181 
206 
170 
132 
115 

107 
107 
01 
01 
76 

68 
61 
61 
76 
61 
61 


48 
48 
87 
87 
87 

20 

20 
20 
20 
20 

20 
33 
87 
20 
37 

20 
33 
83 
20 

83 

37 
42 
68 
280 
234 

150 
00 
68 
61 

48 


42 
87 
87 
87 
87 

48 

76 

181 

802 

740 

1,180 
1 480 
1610 
1,070 
2;060 

2,550 
2,050 

700 
615 

688 
588 

615 
688 
802 

206 
104 
206 
181 
150 
140 


123 
00 
84 
68 
61 

76 
61 
76 
68 
123 

150 
170 
170 
181 
206 

181 
150 
150 
115 
84 

54 

61 
76 
01 
01 

76 
61 
54 

42 
87 
87 


20 


2 


33 


3 


87 


4 


20 


5 


20 


6 


88 


7 


20 


8 


20 





88 


10 


87 


11 


48 


12 


87 


18 


76 


14 


140 


15 


206 


16 


206 


17 


427 


18 


500 


10 


538 


20 


840 


21 


1,480 
1,610 
1610 
1,610 
1)480 

1,480 
1480 
1,610 
1 180 
840 


22 


23 


24 


25 


26 


27 


28 


20 


30 


31 









NOTZ.— Stage-dlaohtfge relstion affected by ice Dec. 6 to Apr. 3; dlaoharge for this period computed trom 
gage heights corrected for effect of ice by means of four discharge measurements, obserrer's notes, and 
weather records. 

Monthly discharge of Kendutkeag Stream near Bangor, Maine, for the year ending Sept. 

SO, 1918. 

[Drainage area, 101 square miles.] 





Discharge in seoond-feet. 


Run-off 
(depth in 
inches on 
drainage 


Month. 


Ma^dmum. 


Minimum. 


Mean. 


Per 
square 
mile. 


October 


1,750 
1,750 

811 
00 

820 
1,400 
4,370 
1,240 

280 
2,050 

206 
1,610 


68 
181 
60 
48 
48 
310 
500 
61 
20 
37 
37 
20 


472 
518 
110 

65.7 

150 

487 

1,500 

806 

58.7 
604 

00.8 
508 


2.47 
2.71 
.623 
.344 
.780 
2.56 
8.84 
1.60 
.807 
8.63 
.528 
3.10 


2.85 


November. 


8.08 


December 


.72 


January 


.40 


February , 


.81 


Ma^!Z::::::::::::::::::;::::::::::::::::::: 


2.04 


April 


0.81 


li^:::::::::::::::::::::::::;:::::::::::::::: 


1.84 


June. , r . . . 


.84 


July 


4.18 


August 


.60 


September 


8.46 






The year....... 


4,370 


20 


430 


2.25 


3a 47 
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EXNNBBBC BZVXB BA8IK. 
HOOCXSBAB LAKB AT SA8T OVTIMK, MAZVS. 

Location. — At wharf at east outlet of lake, 8 miles from Kineo, PiBcataqtUB County. 

Dbainaob area. — 1,240 square miles. 

Rbcobds available.— April 1, 1895, to September 30, 1918. 

Gaox. — Staff at end of boat landing; two datums have been used at east outlet; the 
fiiBt (or original datum) is 1,011.30 feet above mean sea level and about 10 feet 
bdow sills of outlet gates; gage is read to this datum; the second, to which all 
gage readings published to and including 1911 have been referred, is 10 feet 
hi^er; that is, the zero is at the sill of the gates; as it is believed that low water 
may go below the sMl of the gates (zero of second datum), gage heights since 1912 
are published as read — that is, to original datum. 

Rboulation. — The lake is regulated to a capacity of 23,735 million cubic feet. The 
dam at the east outlet is controlled by 39 gates, the sills of the gates being at ele- 
vations varying from 8.0 feet to 11.4 feet. At extreme low stages the flow from 
the lake is controlled not by the gates but by a bar above the dam at a gage 
heigjit of about 9 feet. The records show only fluctuations in the level of the 
lake and are used in the studies of regulation of the lake and in computing the 
natural flow of the Kennebec at The Forks. 

CooPBBATtoN. — Record furnished by Hollingsworth & Whitney Co. 

DaUff ffoge height^ in feel, of Mootehead Lake at east outlet^ Maine, for the year ending 

Sept, SO, 1918. 



D»7. 


Oct 


N07. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 
'16.* 7" 


Sept. 


1 


15.6 


15.55 






13.06 


*ii"05* 


11.4 


15.5 




16.75 




J. 




14.6 


'is* 6 


1 


15.5 




16.0 


11.5 




17.3 


16.65 




4.. 


14.5 


13.05 


ii.o 




14.0 


5 


15.4 


16.0 


15.05 








17.3 


16.6 


16.55 




1 




13.8 


11.85 


11.8 


16.4 




7 




16.1 


15.7 


14.3 






16.5 
16.4 


14.8 


8 


15.3 


13.75 


11.75 


13.05 


16.6 


17.3 


16.6 




«... . .. 


16.1 


*i5.*8" 


14.3 


H.O 


10 


15.15 






13.45 


16.65 


17.05 


16.8 




11 




13.65 
13.5 


11.7 
*ii.*65* 




14.5 


U 


15.15 


16.1 


15.75 


14.0 


13.6 


■i6.'o'* 


17.05 


17.0 


16.4 




13 


14.4 


14 




16.3 


15.7 


13.0 




17.0 


'ii'o" 


16.35 




W. [.... 


15.0 
15.0 


13.46 


11.6 


13.0 


17.1 




1ft 


16.35 


"ii'i" 


13.75 






17 








17.3 


16.0 


17.1 


16.0 


14.3 


U 






13.8 


13.3 


11.6 




14.1 


M 


14.0 


16.35 


15.4 


13.7 


'ii'.i" 


16.8 


17.1 


15.05 




9 




13.3 


11.6 




21 








13.6 






15.8 




a. 


14.0 


'iiT* 


15.35 

'i5.'i"* 




11.55 


14.1 


17.3 


16.7 


17.0 




a 


13.55 


13.0 


15.75 


14.3 


M 


14.0 




14.4 
14.7 


"i7.*3** 
'17*8*' 


16.8 


17.0 




J6. 


13.45 


13.0 


11.5 






%. 


14.0 


16.3 


15.0 


16.0 


16.0 


15.5 


14.5 


27 




13.0 


11.5 




a 




16.15 


14.0 


13.35 


16.0 




.15.4 




a 


15.0 






16.1 




16.8 




a 


16.1 


'i'i'.i" 


13.3 




11.4 






15.3 


14.6 


a 


15.3 




17.3 




16.7 



















408**— 21— W8P471- 
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SUKFACE WATER SUPPLY, 1W.8, PART I. 



KXWZBXO RIVZR AT TH 

Location. — At wooden highway bridge, 2,000 feet above mouth of Dead River, at 
The Forks, Somerset County. 

Drainage area. —1,570 B({uare miles. 

Records availablr. — September 28, 1901, to September 30, 1918. 

Gaobs.— Chain on bridge, a vertical staff on timber retaining wall on left bank, 75 
feet above bridge, and a Gurley 7-day water-stage recorder on left abutment, 
recorder set to read the same as chain gage at low water, but gives lower readings 
than chain gage at high water; used during summer months only. Chain sage 
read by S. C. Durgin. 

DiscHAROB MBAsuRBMBNTs. — Msude from the bridge. 

Channel and control.— Channel at bridge is subject to slight changes in section; 
control is occasionally affected by backwater from Dead River. 

Extremes of discharge. — ^Maximum stage recorded during year, from water-stage 
recorder, 6.19 feet at 10 a. m. May 2 (discharge, 9,670 second-feet); minimum 
stage recorded, 1.10 feet on August 15, 16, and 17 (dischaige, 580 second-feet). 

IcB. — Stage-dischaige relation seriously affected by ice for several months. 

Reot^lation. — Flow regulated by storage in Moosehead lAke. During May, June, 
July, and August the operation of Indian Pond for log driving causes a large 
diurnal fluctuation. Records of monthly discharge have been reduced to natural 
flow by adding or subtracting the amount of water stored in or released from 
Moosehead I^ke. 

Accuracy.— Stage-discharge relation occasionally affected by backwater from Dead 
River and by ice during the winter. Rating curve fairly well defined, a table 
of relation being used to convert discharge rating for chain gage to a corresponding 
rating for water-stage recorder. Water-stage recorder in operation October 1-12 
and April 25 to September 30; chain gage read to half-tenths once daily. Daily 
discharge when water-stage recorder was in operation determined by use of 
discharge integrator. When water-stage recorder was not in operation, dischaige 
ascertained by applying daily gage height to rating table and making correc- 
tions for effect of ice during the winter. Records fair for period when water- 
stage recorder was in operation and poor during remainder of year. 

Discharge measurements of Kennebec River at The ForkSf Maine^ during the year ending 

Sept. SO, 1918, 



Date. 


Made by— 


Oage 
hei^t. 


Dis- 
charge. 


Dat». 


Made by- 


hd^t. 


Dte- 
oharge. 


Jan 23 


A. F. IfoAlary 


Ffet. 

«3.80 

a 4. 30 

2.33 


3ec.4l. 
2,390 
2,440 
1,580 


Apr. 25 
Sept. 27 


A. F. ¥f Alary 


Fed. 

5 8.30 

1.48 


8ee.-H. 

3,100 

842 


Feb. 12 
Mar. 10 


do 

do 


H. A. Lanoasler 



o stage-discharge relation affected by ice. 

h Oage height affected by backwater from Dead River. 
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Dmfy disthcarge, in $econd-feet, of Kennebec River at The Forts, Matneyfor the year end' 

ing SepL SO, 191S, 



Day. 



Oct. 



Not. 



Deo. 



Jan. Feb, 



Mar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept. 



1. 
*. 

*. 

7. 
8. 
t. 

W, 

11. 
12. 
U. 
14.. 
15. 

16., 
17. 
18. 
». 

ao. 

21. 
22. 
2J. 
24. 
2S. 

20. 
27. 
28. 
29. 
30. 
31. 



3,000 
2,900 
8,000 
3,100 
3,000 

3,000 
3,000 
3,300 
2,<K)0 
2,500 

2,500 
2,100 
2,600 
2,A00 
2,460 

2,460 
2,200 
1,960 
1,610 
1,510 

1,510 
1,620 
1,510 
1,740 
2,060 

1,960 
1,960 
1,960 
1,850 
1,740 
3,320 



3,320 
3,320 
3,320 
3,320 
8,320 

3,170 
3,i00 
3,100 
3,000 
3,000 

2,900 
2,900 
2,900 
2,900 
2,900 

2,900 
2,900 
3,000 
8,300 
3,200 

3,200 
3,000 
2,900 
2,900 
2,900 

2,900 
2,700 
2,700 
3,000 
3,000 
3,000 



2,900 
2,600 
2,600 
2,600 
2,600 

2,600 
2,600 
2,600 
2,600 
2,600 

2,500 
2,600 
2,500 
2,600 
2,000 

2,000 
2,500 
2,500 
2,500 
2,500 

2,800 
2,300 
2,400 
2,400 
2,400 

2,600 
2,600 
2,600 
2,600 
2,500 
2,300 



2,300 
2,800 
2,300 
2,300 
2,300 

2,300 
2,600 
2,600 
2,600 
2,600 

2,600 
2,600 
1,950 
1,900 
1,850 

1,860 
1,800 
1,700 
1,'700 
1,600 

1,600 
1,400 
1,400 
1,460 
1,500 

1,650 
1,550 
1,650 



1,500 
1,500 
1,250 
1,250 
1,260 

1,260 
1,250 
1,300 
1,300 
1,300 

1,400 
1,400 
1,460 
1,500 
1,600 

1,560 
1,550 
1,650 
1,660 
1,650 

1,660 
1,550 
1,500 
1,600 
1,500 

1,500 
1,500 
1,500 
1,500 
1,250 
1,260 



3,300 
4,360 
3,850 
3,500 
1,700 

1,800 
1,850 
3,700 
3,400 
3,100 

3,400 
1,550 
1,400 
3,700 
3,400 

3,800 
3,400 
4,600 
3,550 
4,800 

3,060 
6,000 
3,800 
4,050 
3,300 

3,300 
3,100 
2,800 
3,200 
1,000 
3,000 



3,660 
3,700 
3,400 
2,700 
8,360 

3,260 
2,950 
2 J 700 
2,860 
3,400 

3,400 
2,950 
3,000 
3,000 
3,000 

2,860 
2,960 
2,800 
3,000 
2,850 

3,000 
2,900 
1,600 
1,000 
860 

750 
3,000 
8,000 
3,000 
3,060 



3,100 
3,200 
3,200 
3,250 
3,800 

2,560 
2,900 
3,200 
3,650 
3,260 

2,600 
3,400 
2,700 
3,600 
4,200 

4,350 
3,800 
3,400 
3,560 
3,660 

3,800 
3,200 
3,200 
3,300 
3,200 

3,000 
3,000 
2,300 
3,650 
3,050 
8,200 



2,900 
3,800 
2,660 
2,650 
2,660 

2,660 
2,660 
2,600 
2,600 
2,460 

2,400 
8,000 
2,860 
2,800 
2,800 

2,800 
2,800 
2,760 
2,600 
2,600 

2,600 

1,380 

1,060 

900 

800 

760 
2,100 
2,360 
2,200 
1,700 



Nofx.— Stage^lisdiarge relation affected by Ice Dec. 7 to Mar. 2, Mar. 7-13, and Apr. 2-6; discharge for 
these pslods oomputed from gage heidtits corrected for effect of Ice by means of two discharge measure- 
msots, records of olsoharge from Moosenead Lake, and weather records. 



MonAhfdU^uarge of Kennebec River at TheForU, Mainejartheyear ending Sept, SO, 1918. 
[Drainage area, 1,670 square miles.] 



Month. 



Discharge in seoond-ftot. 



Observed. 



Corrected for storage. 



Mean. 



Per 
square 
mile. 



Corrected 
run-off 
fdepthin 
inches on 
drainage 



Oetobsr 

No?«mber. ... 

Decsmber 

Jmoary 

February 

liardi... 

^::::- 

Jons 

Jaly 

September r.'.; 

The year 



2,340 
2,070 
3,030 
2,620 
1,980 
1,430 
2,300 
3,200 
2,790 
3,280 
2,900 
2,320 



1,920 

3,060 

1,360 

080 

650 

730 

6,980 

6,720 

3,170 

3,160 

1,100 

1,680 



1.23 
L96 
.866 
.401 
.350 
.465 
4.43 
3.64 
L88 
2.01 
.701 
1.01 



1.41 

2.18 

LOO 

.40 

.86 

.54 

4.98 

4.20 

L64 

2.32 

.81 

L13 



2,620 



2,410 



L64 



90.88 
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SURFACE WATER SUPPLY, 1018, PART I. 



M M MBEB EO BIVBK AT WATXmVZZXX, XAZVX. 

Location. — ^At dam and mill of HolliDgsworth & Whitney Ck>. at Watervdlle, Kennebec 
County, 2 miles above Sebasticook River and 3) miles above Messalonskee Stream. 

Drainaob area.— 4,270 square miles. 

Records ay ailablb.— March 22, 1892, to Sept. 30, 1918. 

Gages. — Rod gages in pond above dam and in tailrace of mill. A water-stage recorder 
is used to obtain a record of hei^t of water in tailrace and head on the wheels. 

Determination op discharge. — Daily discharge values are the sums of the dischaige 
through several wheels, through the logway, and over the spillway, as computed 
from one set of observations per day on several gages. When flow is lees than 
about 3,500 second-feet all the water is used through the wheds. 

Ice. — Stage-discharge relation not as a rule affected by ice; in most years winter flow 
passes through wheels of mill. 

Regulation. — ^Numerous power plants and much storage above station; results not 
corrected for storage. 

Accuracy. — Daily discharge as given is the sum of the discharge through several 
wheels and over the spillway, as determined from one set of observations p& 
day on several gages. Owing to the possibility of changes in stage and uncer- 
tainties of ratings of the wheels, and the spillway, the determinations may differ 
appreciably from the true mean daily dischaige. Thoefore the records as 
published can be considered only fair. Errors in determinations for individual 
days are probably compensatory, and may be largely eliminated in the com- 
puted mean dischaige for a month or a year. 

Cooperation.— Records furnished by HoUingsworth d Whitney Co. 

Daily discharge, in »eco7td'/eei, of Kennebec River at WatervUle, Maine, for the year 

ending Sept, SO, 1917, 



Bay. Oct. Nor. Deo. Jan. Feb. Mar. Apr. May. June. July, Aug. Sept. 



1 ' 2,7«) 

2 1 5^000 

8 1 3,920 

4 3,830 

5 2,880 



«.. 
7.. 
8.. 
9.. 
10., 

11., 
12., 
13., 
14.. 
1ft.. 

16.. 
17., 
18.. 
19., 

ao.. 

21.. 
22.. 
23.. 
24.. 
26.. 

26.. 

28.. 
29.. 
30.. 
31.. 



2,970 
2,740 
^700 
4,440 
4,700 

4,760 
3,960 
3,940 
3,460 
3,190 

4,670 
3,760 
3,380 
3»670 
6^820 

11,100 
6^650 
6,810 
5^080 
4,010 

4,330 
3,710 
3,260 
8,000 
3,930 
3,910 



3»8ao 

3,830 
3»970 
3»820 
8^640 

4,690 
3,830 
3,280 
3,230 
8»ft60 

3,930 
2,840 
4,030 
8,770 
3,540 

3»800 
2^940 
8,620 
2,280 
8,580 

8,670 
8,010 
8,260 
^910 
7,500 

4,210 
4,820 
4,290 
4,680 
4,010 



23,500 
1^200 
7,740 
6,680 
9^610 

9^190 
9^630 
^150 
7,720 
^350 

7,920 
7,240 
4,700 
4,870 
3,540 

3,540 
100 
4,890 
^140 
4,480 

4,670 
4,660 
5^720 
6^710 
6,300 

7,130 
5^720 
4,950 
5^710 
4,610 
2,990 



4,320 
4,180 
4,150 
3,940 
3,970 

4,730 
4,400 
4,360 
4,610 
4,510 

4,450 
4,250 
8,920 
1,320 
5^000 

6,510 
5^430 
5^090 
6^060 
5; 290 

8,660 
5^370 
4,140 
4,020 
3,640 

4,500 
4,820 
4,060 
4,580 
4,180 
^,080 



4,020 

?ao 

4,930 
2,390 
4,820 

4,000 
4,130 
3,820 
3,870 
3,930 

2,420 
4,340 
3,840 
3,900 
4,920 

4,120 
4,400 
2,040 
4,880 
8,700 

4,390 
4,340 
4,000 
4,050 
916 

4,840 
4,800 
3,890 



3,840 
8^860 
4,110 
1,860 
4,800 

3,850 
3,870 
3,850 
8,880 
4,060 

1,190 
4,790 
4,290 
3,900 
4,060 

3»860 
8,960 
1,580 
4,960 
4,220 

3,960 
3,960 
4,400 
4,420 
1,870 

4,700 
5,620 
12,200 
26^900 
23,600 
18,400 



14,600 
14,400 
11,700 
10^600 
11,800 

12,900 
40^900 
40,000 
37,500 
28^900 

19^100 
17,900 
11,500 
12,800 
14,500 

14,400 
15^100 
18,500 
14,900 
18,300 

20,200 
23,500 
27,500 
30,000 
27,200 

20,500 
20,500 
19^000 
18,200 
12,500 



17,800 
90^800 
22,200 
23,600 
20,200 

18,800 
16,600 
16,700 
15^000 
11,400 

11,400 
14,500 
16,100 
12,400 
16^600 

12^900 
13»000 
11,100 
18^200 
9^780 

12^900 
12,900 
16,400 
14,600 
19,400 

18,700 
16,300 
15^800 
13,700 
14,100 
17,800 



17,400 
15^500 
13,200 
15,200 
15^200 

11,000 
10^500 
10^600 
14,000 
11,100 

14,800 
61,000 
76,500 
53,800 
45^700 

42; 000 
41,000 
88,600 
78,800 
49,600 

44,600 
41,000 
87,400 
29,800 
27,400 

23,700 
17,000 
13,500 
11,900 
11,700 



14,500 
14,800 
13,800 
9^790 
11,700 

13,309 
12,900 
11,500 
12,000 
12,000 

10^800 
11,800 
12,000 
12,000 
9^440 

12,400 
11,900 
11,900 
10^600 
10^500 

10^700 
9^230 
10^700 
10^300 
10,000 

4,590 
4,030 
8,960 
3,900 
4,020 
12^100 



10^700 
12,500 
10^700 
9^340 
7,860 

7,410 
7,660 
8»160 
5^960 
8^080 

8»I80 
9^850 
9^850 
8^670 
15^000 

18,000 
8,960 

19^700 
8»460 
8^100 
8^470 



84,000 
19^100 
12,200 
11,600 
10^300 


&160 
T^iTO 
7,600 
6,»70 
^540 


9^230 
5^440 
8,890 
5,640 
6,430 


5,800 

5,aio 

6,320 
4»060 
6,800 



6,620 
4,640 
5^280 
5,000 
4,810 

8,510 
$080 
4,580 
^790 
^410 

6^480 
^370 
4,880 
5,480 
4,800 

4,800 
4,880 
4,740 
4,500 
8,260 
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MorUhl^ dMwrge of Kennebec Mver at WatervUle, Maine^ for the yMr ending Sept, 

30, 1917. 

(Dntnage area, 4,370 iquara niles.] 



Month. 



Nortmbflr. 
DeoamlMr. 
Jmuary... 
FBbniary.. 
MMch.... 

JOXM. 

J11I7. 
[ 

They«ar 



DiseharRB in seocDd-fset. 



^^Ttrp^ ipi, 



11,100 

7,500 

23,500 

6,510 

4,030 

25,000 

40^900 

23,600 

88,500 

14,500 

34,000 

8,160 



88,500 



2,700 
2,280 
100 
1,320 
916 
1,100 

10^600 
9^780 

10,500 
3,900 
8,890 
8,260 



100 



Per 

square 
mile. 



4,260 
3,800 
6^880 
4,440 
8,910 
5^910 
19^800 
15^800 
31,400 
10^400, 
10^800 I 
6^470 1 



a996 
.800 
1.60 
1.04 
.916 
1.88 
4.64 
8.70 
7.35 
2.44 
2.41 
1.28 



10^200 



2.89 



Run-off 
(depth in 
inches on 
drainage 

area). 



1.15 
.99 
1.84 
1.20 
.96 
1.50 
5.18 
4.27 
8.20 
2.81 
2.78 
1.48 



32.89 



NoTi.— The moothlv discharge in aeeond-feet per aqnare mUe and the nm-ofl in depth in inches do not 
rapceient the natural flow from the basin beeayae of artificial stontfe. Tlie yearly duoharge and run-off 
dn a btl sBi r e pro a en t more nearly the natural flow, for probably little stored water is held over from year 
royear. 

Daihf dMiarge, in eecond-feet, of Kennebec River at WatervilUf Maxne^fw the year ending 

Sept. 30, 1918. 



D«7. 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept. 



I.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
».. 
10.. 



Jl. 
U. 
13. 
14. 

IS. 

u.. 

17. 
18. . 
19.. 



a., 
a. 

23. 
24,. 

s.. 

26.. 
77.. 

31.. 
».. 



4,760 
4,410 
4,870 
4,200 
4,240 

3,970 
3,570 
5,080 
4,580 
4,190 

4,050 
3.980 
4,040 
2,820 
5,840 

5,000 
5,100 
4,880 
4,800 
4,000 

3,820 
4,190 
3,910 
3,800 
3,940 

10,100 
8,770 
6,130 
8,720 
8,020 

17,100 



20,200 
14,200 
11500 
9,480 
7,000 

5,690 
6,230 
4,980 
4,260 
5,020 

8,440 
5,680 
4,260 
4,840 
4,340 

4,M0 
4,840 
8,040 
4,610 
4,080 

3,860 
8,860 
3,880 
4,210 
3,480 

4,540 
3,860 
3,860 
2,000 
4,430 



8,980 
3,300 
5,300 
4,830 
4,500 

4,710 
4,710 
4,150 
3,160 
4,750 

4,130 
3,880 
3,880 
3,860 
3,860 

3,130 
3,960 
3,880 
8,8N 
3,990 

3,930 
4,000 
2,580 
3,840 
2,970 

4,110 
3,800 
3,880 
3,520 

last 

3,920 



3,980 
3,890 
3,830 
8,780 
3,8i0 

8,770 
8,870 
8,980 
3,880 
8,880 

3,960 
3,880 
2,760 
8,980 
3,860 

3,880 
3,860 
8,860 
2,180 
1,780 

3,100 
8,100 
4,520 
3,780 
3,650 

3,680 
2,060 
3,100 
3,640 
3,350 
3,340 



3,920 
8,960 
3,330 
4,380 
3,900 

3,930 
3,860 
3,860 
3,890 
2,500 

8,900 
8,610 
3,500 
3,160 
3,860 

3,910 
1,840 
3,880 
8,810 
3,810 

3,830 
8,900 
4,230 
5,280 
5,550 

5,380 
6,030 
6,450 
6,110 
7,880 
5,760 



12,100 
12,700 
52,900 
82,100 
28,200 

23,100 
18,900 
21,600 
20,900 
20,900 

18,200 
16,100 
17,600 
11,500 
13,300 

14,700 
17,900 
18,600 
20,400 
15,200 

11,800 
14,800 
17,400 
21,100 
22,000 

19,200 
15,700 
13,000 
16,200 
14,800 



24,400 
33,900 
26,600 
21,100 
19,100 

17,400 
9,820 
16,400 
16,400 
12,700 

12,800 
11,600 
11,800 
10,200 
20,500 

16,900 
12,800 
12,200 
18,600 
7,280 

9,900 
8,770 
10,100 
8,820 
8,820 

7,970 
8,000 
4,460 
4,500 
4,920 
8,990 



7,250 
6,730 
7,340 
5,660 
5,050 

4,130 
4,780 
4,740 
4,600 
6,040 

4,750 
4,730 
4,620 
4,690 
4,800 

4,060 
5,180 
4,660 
4,040 
4,330 

4,430 
4,240 
5,670 
11,100 
9,070 

6,700 
4,400 
4,000 
5,060 
4,410 



5,900 
4,490 
4,440 
3,910 
5,160 

4,430 
3,320 
5220 
4,740 
7,660 

10,900 
7,820 
7,660 
10,100 
13,100 

3,880 
12,100 
11,100 
8,410 
8,410 

7,320 
8,350 
6,970 
6,050 
6,280 

5,090 
4,410 
3,030 
4,620 
4,540 
4,530 



4,450 
4,570 
4,560 
4,460 
5,139 

4,640 
4,680 
4,600 
4,680 
4,900 

5,200 
5,220 
4,500 
4,500 
4,600 

4,470 
4 510 
8,600 
5,140 
4,410 

4,200 
3,430 
8,640 
3,360 
2,430 

4,660 
4,560 
4,240 
4,060 
4,560 
4,300 



2,380 
4,880 
4 190 
'4,810 
3,820 

3,900 
3,900 
2,860 
3,890 
3,500 

3,130 
3,870 
3,910 
3,910 
3,240 

4,130 
3,870 
3,880 
3,830 
4,080 

6,630 
7,260 
6,150 
5,540 
5,000 

4,630 
8,210 
21,900 
12,300 
9,730 
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SURFACE WATBB SUPPLY, 1»18, PABT I, 



Monthly dMuBTffe of KennAee River at WatervUle^ MoxM^fw the year ending Sept, SO, 

1918. 

[Dminage ana, 4,270 sqisare xnflas.] 



Month. 



Diaobarge in seoQod-feet. 



lI'a-rfiTi^ Tm 



Per 
square 
mile. 



Run-off 

(depth In 

inches on 

drainage 

area). 



Ootdber 

November 

December 

January 

February 

March... 

April 

May 

Jane 

July 

August 

September 

The year 



17,100 
20,200 
5,300 
4,520 
3,030 
7,880 
52,900 
33,900 
11,100 
13,100 
5,220 
21,900 



2,820 
2,000 
2,130 
1,760 
443 
1,840 
11,500 
4,460 
4,000 
3,020 
2,430 
2,380 



5,370 
5,620 
3,870 
3,560 
3,230 
4,300 
19,100 
13,300 
5,370 
6,500 
4,400 
5,410 



1.26 
1.32 
.906 
.831 
.750 
1.01 
4.47 
8.11 
1.26 
1.54 
1.08 
1,27 



1.45 
1.47 
1.04 
.06 
.79 
1.16 
4.99 
3.58 
1.41 
L78 
L19 
1.42 



62,900 



448 



6,680 



1.50 



2L24 



Note.— The monthly discharge in second-feet per square mile and the run-off in depth in inches do not 
represent the natural flow from the basin because of artificial storage. The yearly dlsdiarge and nm-off 
doubtless represent more neariy the natural flow, for comparatively little stored water is held over from 
year to year. 

DEAD RIVZR AT THS FORKS, MAZVS. 

Location. — One-eightli mile above farmhouse of Jeremiah Duigin, 1} miles west of 
The Forks, Somerset County. 

DsAiNAOB ABBA.~^78 square miles. 

Records ayailablb. — September 29, 1901, to August 15, 1907; and March 16, 1910, 
to September 30, 1918. 

Gaoe. — Staff bolted to large boulder on left bank; read by H. J. Farley. 

Discharge measurements.— Made from cable 700 feet above gage. 

Channel and control. — Stream bed rough; control practically permanent. 

Extremes of discharge. — ^Maximum stage recorded during year, 5.4 feet at 8.30 
a. m. May 30 (dischaige, 11,300 second-feet); minimum stage recorded, 0.2 foot 
on September 12, 13, and 17 (water held back by logging dams, exact di8chai:ge 
not determined). 

Ice. — Stage-dischaige relation seriously affected by ice. 

Regulation.— A number of dams on lakes above; used for log driving during May 
and June. 

AocuRACT. — Stage-dischaige relation practically permanent except when ice is pres- 
ent. Rating curve well defined above 400 second-feet. Gage read to hall- 
tenths twice daily except from December 30 to April 1 , when it was read three times 
a week. Some uncertainty in regard to accuracy of gage heights. Daily dis- 
chaige ascertained by applying mean daily gage height to rating table, and making 
conections for effect of ice during the winter. Records fair. 

Diacharge meaauremenU of Dead River at The Forke, Maine, during the year ending Sept. 

SO, 1918. 



Date. 


Madftby- 


Gage 
hel^t. 


Dte. 
charge. 


Date. 


Made by- 


bd^t. 


Dto- 
charga. 


Jan. 3 


A.F.Mc Alary. 


Feet, 
a2.30 
«1.70 
02.48 


278 
431 


8,pt.g 


do 


Feet, 
3.42 
2.92 


See.-ft. 
3,620 
3;560 


Fob. 12 
Mar. 19 


do .'. 

do 



a 8tage-diactaarge ralation afleotad by ice. 
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DaUv diaeharge, in teoondrfui^ of Dead River at The Foris, Maine, for the year ending 

Sept. SO, 1918. 



Dftj. 



Oct. Not. Dec. Jan. Feb. Kar. Apr. May. June. July. Aug. Sept. 



1. 
2. 
S. 
4. 
5. 

fi. 
7. 
S. 
9. 
10. 

11. 
12. 
13. 
14. 
13. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
2S. 

2B. 
27. 

28. 
29. 
30. 
31. 



965 
065 

370 
370 
415 

510 
MO 
720 
720 
665 

610 
462 
720 
965 
840 

965 
1,100 
840 
840 
720 

720 
665 
610 
560 
1,100 

2,750 
2,380 
2,200 
2,200 
3,9B0 
6,790 



6,140 
5,530 
6,7«0 
2,750 
2,290 

1,780 
1,700 
1,640 
1,300 
1,240 

1,240 
1,170 
1,170 
1,390 
1,240 

1,100 

1,100 

965 

965 

965 

902 
840 
720 
720 
610 

610 
610 
560 
560 
415 



510 
610 
610 
610 
510 

510 
510 
500 
500 
500 

500 

320 
820 
820 
240 

240 
240 
240 
240 
240 

320 
320 
820 
320 
320 

320 
320 
320 
820 
320 
320 



320 
320 
820 
320 
820 

320 
870 
400 
400 
400 

400 
400 
400 
400 
400 

400 
400 
400 
400 
400 

400 
400 
400 

400 
400 

400 
280 

280 
280 
280 
280 



280 
280 
280 
280 
280 

280 
280 
280 
280 
280 

280 
280 
280 
280 
280 

280 
820 
370 
460 
560 

600 
7» 
840 
900 
1,050 

1,150 
1,300 
1,300 



1,300 
1,250 
1,260 
1,150 
1,100 

960 
900 
840 
720 
600 

560 
460 
420 
370 
320 

320 
820 
370 
430 
720 

840 

960 

1,050 

1,050 

1,100 

1,300 
1,560 
1,950 
2,300 
2,800 
4,500 



6,800 
7,130 
6,460 
5,530 
4,970 

4,220 
8,990 
3,990 
8,990 
4,220 

3,550 
2,750 
2,120 
1,780 
2,030 

2,750 
4,220 
4,970 
4,970 
4,710 

3,770 
3,990 
5,530 
6,140 
6,460 

6,790 
5,830 
6,140 
3,990 
6,790 



6,140 
6,140 
5,830 
6,140 
6,140 

5,530 
5,240 
6,630 
5,830 
5,240 

6,140 
5,530 
5,240 
4,460 
3,990 

3,770 
3,560 
3,140 
2,290 
2,200 

1,940 
1,700 
1,390 
1,390 
1,170 

1,100 
1,100 
1,240 
1,100 
4,710 
965 



965 
840 
720 
560 
462 

370 
257 
200 
160 
160 

160 
160 
224 
306 
397 

510 
415 
415 
343 
325 

825 

462 

780 

2,030 

1,TOO 

1,540 
1,540 
1,540 
1,540 
1,460 



780 
560 
825 
240 

160 
200 
370 
720 
1,030 

1,240 
1,390 
1,540 
1,320 
1,100 

965 
902 
840 
720 
720 

610 
610 
510 
370 
240 

160 
160 
160 
100 
100 
75 



50 
50 
50 
75 
50 

50 
50 
50 
75 
100 

50 
50 
50 
130 
240 

224 
160 
160 
100 
100 

100 
100 
100 
90 
50 

462 
415 
462 
370 
415 
870 



462 
462 
462 
462 
415 

370 
415 
415 
415 
370 



240 

840 
1,700 
1,620 

902 



500 
1,780 
3,340 
3,140 
2,560 



KoTK.— Stan-difichaige relatUm affected by ice from Dec. 8 to Apr. 1; discharge for this period coanpoted 
from gage bei^its corrected for effect of ice by meana of three dischar^ measurementa, observer's reports, 
and weather records. Discharge estimated aa averaging 75 aecond-feet Sept. 11-10; water held back by 
logging dams. (Some uncertainty in regard to accuracy of gage heights dunng this period.) 

Monthly dieeharge of Dead River at The Forks, Maine, for the year ending Sept. SO, 1918, 
[Drainage area, 878 square miles.) 



Ifooth. 



Oototar 

NoT0mbor.. . . . 

December 

Janmzy....... 

February 

March... 

April 

m 

Jane. 

July 

Aoguat 

September..*. . 

The year, 



Discharge in second-feet. 



Maximum. 



6,790 

6,790 

610 

400 

1,300 

4,500 

7,130 

6,140 

2,030 

1,540 

462 

3,340 



7,130 



Minimum. 



370 
415 
240 
280 
280 
320 
1,780 
965 
160 
75 
50 



Mean. 



1,230 

1,630 

380 

364 

502 

1,090 

4,690 

3,740 

696 

621 

155 

742 



1,320 



Per 
square 
mile. 



1.41 
1.86 
.433 
.415 
.572 
1.24 
5.34 
4.26 
.703 
.707 
.177 
.845 



1.50 



Rtm-off 
(depth in 
Incnes on 
drainage 
area). 



1.63 

2.06 

.50 

.48 

.60 

1.43 

5.96 

4.91 

.88 

.82 

.20 

.94 



20.43 



8XBA£TI000K HIVXB AT PITT8FIELD, MAINS. 

LocAnoK. — ^At steel highway bridge just above Maine Central Railroad bridge in 

Pittsfield, Somerset County. 
Brad^aob arka. — 320 square miles. 
Records available.— July 27, 1908, to September 30, 1918. 
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SURFACE WATER SUPPLY, 1W8, PART I. 



Gaoe. — Chain attached to highway bridge; read by C. D. Morrill. 

Discharge measurements. — ^Made from the highway bridge. 

Channel and control. — Practically permanent; banks high and rocky and not 
subject to overflow. 

Extremes of discharge.— Maximum stage recorded during year, 5.72 feet at 2.35 
p. m. April 8 (dischaige, 2,840 second-feet); minimum stage reoorded, 2.38 feet at 
3.10 p. m. February 23 (discharge, 69 second-feet). 

Ice. — Stage-dischaige relation not seriously affected by ice, as the rapid fall and the 
proximity of the power plant immediately above station tend to keep river open. 

Regulation. — ^About 800 feet upstream from the station is the dam of the American 
Woolen Co. (Pbneer mills) and the Smith Textile Co.; and about half a mile 
forther upstream is the dam of the American Woolen Co.'s Waverly mill; the 
storage of water at these dams causes diurnal fluctuation at the gage. 

Accuracy. — Stage-dischaige relation has apparently changed slightly at times. 
Rating curve well defined between 70 and 4,000 second-feet. Gage read to half- 
tenths twice daily from October 1 to February 1, and to hundredths from Febru- 
ary 2 to September 30. Owing to lack of exact information in regard to the stage 
at night when the mills are shut down, determinations of mean daily discharge 
are not published. 

The following dischaige measurement was made by A. F. McAlary: 
November 30, 1917: Gage height, 3.64 feet; discharge, 551 second-feet. 

Twice-daily discharge , in second-feet, of Sehasticook River at PittsfUld, Maine, for the year 

ending Sept, 30, 1918. 



Day. 


Oct. 


Nov. 


Dec 


Jan. 


Peb. 


Mar. 


A.M. 


P.M. 


A.M. 


P.M. 


A.M. 


P.M. 


A.M. 


P.M. 


A.M. 


P.M. 


A.M 


P.M. 


1 


331 
331 
331 
331 
331 

260 
180 
250 
331 
331 

331 
270 
310 
232 
250 

289 
331 
289 
310 
331 

180 
197 
289 

v& 

289 
310 
331 
476 
475 
815 


376 
376 
364 
331 
289 

250 
197 
331 
354 
376 

354 
376 
232 
214 
310 

354 
354 
354 
376 
310 

180 
831 
376 
376 
331 

354 
331 
400 
476 
476 
1,160 


1,320 
1,320 
1,320 
1,320 
1,210 

1,100 
1,050 
1320 
1,160 
815 

657 
475 
602 
475 
475 

476 
476 
331 
424 
424 

331 
331 
331 
376 
424 

530 
475 
424 


1,320 
1,880 
1,320 
1,320 
1,210 

l-M 

1,210 

1,210 

476 

600 
690 
630 
630 
602 

476 
364 
331 
475 
424 

400 
876 
331 
400 
476 

590 
602 
475 
354 
502 


376 
460 
660 
475 
424 

424 
376 
876 
331 
400 

400 
460 
424 
602 
214 

214 
400 
400 
376 
364 

364 
354 
214 
331 
180 

331 
354 
400 
400 
214 
657 


424 
460 
660 
602 
400 

876 
400 
876 
354 
400 

450 
400 
450 
475 
214 

214 
400 
400 
364 
364 

831 
876 
214 

!g 

354 
376 
376 
376 
250 
530 


376 
876 
424 
876 
400 

260 
876 
876 
376 
376 

400 
376 
148 


381 
876 
831 
831 
876 

260 
364 

876 
876 
876 

876 

180 






876 
810 
154 
340 
881 

372 
376 
414 

886 
174 

434 
424 

886 
876 
87ft 

400 
142 
340 
367 
854 

340 
854 
854 
188 
340 

367 
406 
400 
890 
424 
465 


376 


2 


881 
400 
476 
476 

667 
876 
840 
475 
200 

642 
297 
297 
289 
831 

434 

170 
367 
876 
864 

886 
424 
864 
197 
400 

367 
331 
367 


158 
218 
876 
876 

331 
542 
836 

197 
146 

376 
400 
372 
376 
336 

164 
146 
354 
344 
831 

364 
864 
09 
148 
831 

364 
831 
331 


154 


3 


145 


4 


872 


5 


331 





854 


7 


886 


8 


400 


9 


164 


10 


180 


11 


400 


12 


876 


13 


400 


14 


840 


16 






844 


16 






142 


17 






142 


18 






331 


19 






340 


20 






381 


21 






381 


22 






331 


32 






104 


24 






133 


26 






331 


28 






340 


27 






300 


28 






386 


29 






386 


30 










310 


31 










578 
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Tmee-daUy dikhatge, in ^econd^feet, o/8$baiiieook Atver at PiU^fieJdy Madaujor the year 
ending Sept. SO, i9i^— Contiiiued. 



Day. 



Apr. 



A,M. P.M. 



May. 



A.IC. P.M. 



June. 



A.M. P.M. 



July. 



A,M. P.M. 



Aug. 



A.M. P.M. 



Sept. 



A.M. P.M. 



1.. 
3.. 
S.. 
4.. 
«.. 



6.. 
7.. 

8.. 
9.. 
10.. 



IL. 
12.. 
13.. 
14.. 
15.. 



16.. 

17.. 
18.. 
19.. 

ao.. 



a.. 

2L. 
tL. 
M.. 
2S.. 

36.. 

v.. 

3S.. 

al- 
io., 
a.. 



1,000 
1,470 
3,100 
3,810 
3,810 

3,740 
3,080 
2,810 
3,740 
3,080 

3,630 
3,420 
2,330 
2,030 
2,060 

2,100 
1,970 
2,090 
1,910 
1,670 

1,490 
1,670 
1,910 
2,010 
2,100 

1,800 
1,670 
1,830 
1,430 
1,320 



1,060 
1,650 
3,680 
3,780 
3,810 

3,660 
3,680 
3,840 
2,740 
2,740 

2,660 
2,480 
3,100 
3,030 
3^060 

3,030 
1,970 
1,970 
1,850 
1,660 

1,490 
1,670 
1,800 
3,090 
1,970 

1,730 
1,470 
1,380 
1,880 
1,300 



1,490 


1,560 


1910 


1910 


2,010 


1,910 


1,860 


1,610 


1,670 


i;660 


1,610 


1,490 


1,160 


1,060 


m 


'774 


96S 


96S 


887 


815 


883 


634 


644 


644 


766 


733 


774 


757 


694 


694 


644 


603 


690 


578 


560 


876 


354 


354 


542 


530 


530 


602 


680 


486 


519 


480 


602 


475 


486 


389 



370 
486 
475 
493 

370 
619 



370 
480 
475 
475 
370 
465 



475 
348 

486 
475 
460 

414 
460 
844 
381 
439 



414 

434 

376 

164 
434 
400 
376 
400 

376 
876 
360 
460 
434 

465 

475 
444 

439 
358 



360 
348 

465 

460 
400 

854 

890 
333 
380 
400 

376 
400 
400 
876 
360 

174 
434 
376 
367 
376 

367 
154 
333 
460 
434 

450 
465 

434 
363 
250 



414 
434 
460 
389 
434 

434 
381 
465 

630 
543 

600 
634 
657 
660 
1,360 

1,300 
1,160 
1,100 
1,100 
1,060 

860 
952 
765 
732 
657 



690 
400 
660 
602 
475 



400 
414 
434 
381 
414 

368 
389 
480 
492 
530 

560 
634 
530 
690 
1,210 

1,310 
1,130 
1,160 
1,130 
934 

815 
815 
694 
694 



578 
876 
400 
530 
450 
434 



460 
434 
314 
460 

460 
484 

460 
460 
434 

197 
386 
450 
434 
414 

434 

434 
180 
434 
424 

400 
414 

400 
395 
180 

180 
333 
118 
164 
118 
112 



434 
414 
197 
314 
434 

414 
414 
400 
414 
148 

^ 

434 

400 
886 

414 
187 
190 
414 
400 

376 
886 
376 
148 
180 

180 
134 
164 
134 
118 
104 



118 
118 
854 

400 
400 

886 
854 
104 
354 
400 

414 

400 
414 
400 
96 

854 
881 
876 
386 

400 



492 
475 
530 
519 

60S 
694 
732 

548 



118 
164 
364 
367 
376 

376 
188 
104 
331 
376 

376 
384 

867 
145 
96 

331 
376 
317 
354 
386 

580 
460 
580 
486 
475 

475 
Tli 
660 
602 
690 



NoTK.'Tim«t of ftf^bifglit reading! varied Crom 6 to 10 a.m. and from noon to 6 p.m. One or more 
at tbe rniDf abore tne gage were in operation 24 hours a day, exoept Sundays, during greater part of the 
time from October, 1916, to September, 1918. , , -^ »- ^ 

ANDR08C000IN BZVB& BASIN. 
▲VD&OSOOOOZV BXVS& AT ZRROL DAM, M. K. 

Location. — ^At Errol dam, 1 mile above Errol, Coos County. 

DiLUNAOB ABBA. — 1,095 square miles. 

Rboobds AVAILABLE.— January 1, 1905, to September 30, 1918. 

Gaob.— Movable rod gage; readings taken daily from sill o£ deep gate No. 6; eleva- 
tion of zero of gage or sUl of gate, 1,231.3 feet above mean sea level. 

DncHABOB. — Computed from dischaige throu^ 14 gates in the dam by means of 
coefficients determined from a few dischaige measurements.* 

IcB.— Stage-discbarge relation little affected by ice. 

Rbqulation. — ^Errol dam regulates the storage of Umbagog Lake, the lower of the 
Rangeley series of lakes, comprising the principal storage of Androsocoggin River 
and amounting to nearly 20 billion cubic feet, and also a recently developed 
storage site on Magalloway River created by the Asdscohoe dam, which amounts 
to about 9.6 billion cubic feet, thus making the total storage about 29.6 billion 
cubic feet. Errol dam is about 5 miles below outlet of Umbagog Lake and about 
3. 5 miles bdow mouth of Magalloway River, thus making this stream one of the 
feeders of Umbagog Lake. Results not corrected for storage. 

CoopsBATioN. — Records obtained and computations of daily discharge made under 
direction of Walter H. Sawyer, agent for Union Water Power Co., Lewiston, 
Maine. 

1 See U. a. OeoL Sanrey Watef^Sapply Paper 881, p. 61. 
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SUKFAOE WATER SUPPLY, 1918, PABT I. 



Daily disdiarge, in teeond-feetf of Androscoggin River at Errol danij N. H.^/or the year 

ending Sept. SO, 1918, 



Day. 



Oct. 



Nov. 



Doc 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept 



1. 
2 
3. 
4. 
5 

6. 

7. 
8. 
9. 
10 

11. 
12. 
13. 
14 
15, 

16 
17. 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
20 

30 
31 



1,930 




1 900 


1, 


1,940 


1 


1,920 


1 


1,720 


i; 


1,690 


1, 


1,870 


1 


1,800 


1 


1,900 


1, 


1,890 


1, 


1,920 


1, 


2010 


1 


1,900 


1 


1,980 


2 


1,710 


2, 


1,930 


2, 


1,990 


2 


1860 


2 


1790 


2 


1,760 


2, 


1,800 


2, 


1,800 


2, 


1,770 


2 


1 800 


2 


1,600 


2, 


1,790 


2, 


1 890 


2, 


2,010 


2 


i,9go 


2, 


972 


2; 


(-) 





808 
,490 
,660 
,610 
,560 

,560 
,630 
,520 
,560 
,540 

,520 
,580 
1,940 
!,160 
t,150 

1,150 
t,070 
,130 
!,3G0 
!,280 

!,200 
,120 
1,030 
,130 
!,290 

!,260 
t,210 
!,560 
1,370 
1,370 



2,270 
2,360 
2,410 
2,990 
2,310 

2,200 
2,110 
2,100 
2,300 
2,220 

2,310 
2,270 
2,120 
2,020 
2,060 

2,100 
2,130 
2,070 
2,030 
1,980 

1,810 
1,730 
2,210 
1,980 
2,020 

2,000 
2,040 
2,050 
2,000 
2,060 
2,040 



2,050 
2,100 
2,100 
2,050 
2,000 

1,830 
1,920 
1,970 
1,970 
1,980 

1,970 
1,900 
1,880 
1,900 
1,810 

1,950 
2,030 
1,840 
2,080 
1,940 

2,160 
2,140 
2,120 
2,140 
2,160 

2,180 
2,180 
2,090 
2,020 
1,980 
1,900 



2,600 
2,470 
2,350 
2 120 
1^960 

1,940 
1,940 
i;870 
1,770 
1 170 



1,530 

1,690 

804 

896 

900 

806 

818 

1,230 

1,560 

1,530 

1,500 

1,500 

990 

909 

1,630 
1,600 
1,500 
1,480 
1,080 
1,080 



1,120 
1,180 
1,520 
1,630 
1,520 

1,480 
1,340 
1,290 
1,460 
1,560 

1,680 
1,760 
1,590 
1,400 
1,590 

1,680 
1,660 
1,770 
1 810 
1,790 

1,790 
1,320 
1,100 
1,120 
1,140 

1,130 
1,260 
1,540 
1,540 
1,720 



1,540 
1,630 
1,650 
1,820 
1,040 

1,870 
1,650 
1,600 
1,630 
1,810 

1,920 
1,830 
1,680 
1,230 
1,180 

1,370 
1,580 
1,630 
1,720 
1,840 

1,820 
1,770 
1,800 
1,950 
2,140 

2,170 
2,180 
2,180 
2,130 
2,060 
2,050 



1,760 
1,820 
1,930 
1,930 
1,920 

1,950 
2,010 
1,950 
1,9S0 
1,780 

1,870 
1,870 
1,960 
1,540 
1,900 

2,020 
1,980 
1,510 
1 420 
1,400 

^'^ 

1,350 
485 



329 
5S 
197 
374 
916 



a MiUs shut down; water held back by dams. 

Monthly discharge of Androscoggin River at Errol dam, N. H., for the year ending Sept. 

SO, 1918. 

[Drainage area, 1 jOM square mltaB.) 



Month. 



Discharge in seocod-feet. 



Maximum. 



Mean. 



Per 
square 
mile. 




October 

November 

December 

January 

Februtfy 

March 

^:::::::::: 

June 

July 

August 

September 

The year 



2,010 
2,560 
2,990 
2,180 
2,430 
2,480 
2,370 
2,500 
1,810 
2,180 
2,190 
2,020 



803 
1,730 
1,810 
1,790 
1,960 
1,340 

818 
1,100 
1,180 
1,030 



1,770 
1,930 
2,140 
2,010 
2,020 
2,110 
1,990 
1,490 
1,480 
1,790 
1,970 
1,390 



1.62 
1.76 
1.95 
1.83 
1.84 
1,93 
1.82 
1.36 
1.35 
1.63 
1.80 
1.27 



1.87 
1.96 
2.25 
2.11 
1.92 
2.22 
2.03 
1.57 
1.51 
1.88 
2.08 
1.42 



2,990 



(«) 



1,840 



1.68 



22.82 



o Mills shut down; water held back by dams. 

NoTB.— The monthly dlscharKe in second-feet per square mile and the run-off in depth in inches do 
not represent the natural run-on from the basin because of storage. (See "Regulatian.'^) 
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▲VD&OSOOOOZV BXVS& AT BXBLXV, V. K. 

Location. — At the upper or Bawmill dam of the Berlin MUIb Co. at Berlin, Coos 
County. 

Drainaob abba. — ^1,350 square miles. 

RBCORIM9 AVAILABLE. — Octobor 1, 19l3, to September 30, 1918. 

Gaoes. — ^Fized gagee are maintained in the river above the f orebay racks and in the 
tailrace immediately below the outlet of the wheeb; these gages are referred to 
the same datum, and the differences in the readings give the head on the wheels; 
a gage is also attached to each wheel gate, from which the wheel-gate opening 
can be ascertained. 

DiTBBKiMATiON OF DI8CHABOB. — ^Dischaigo Computed from curves prepared from 
Holyoke tests of the wheel runneis, using the head and gate openings as ascer- 
tiuned from the gages. Quantity of water wasted over the dam is computed by 
the Francis formula for dischaige over weirs. 

lev. Stage-diBchaige relation not affected by ice. 

RsouLATiON. — ^Under the agreement between the power users on Androscoggin 
River, the flow at Berlin, N. H., is maintained at a minimum of 1,550 second- 
feet and at such a point above 1,550 second-feet as is consistent with the con- 
stant maintenance of that quantity. Final regulation of the river is made at 
Pontocook dam, N. H., above which is a pond containing about a day's supply; 
the primary regulation is made at Errol, N. H., about 30 miles above Berlin. 

CooPKRATiON. — Gages are under the direction of George P. Abbott, of the Berlin 
Mills Co., and discharge record is furnished for publication by Walter H. Sawyer, 
agent for Unicn Water Power Co., Lewiston, Maine. 

Dtdlg discharge, in teeond-feet, o/Andro9eoggin River at Berlin, N. H,,/or the year ending 

Sept. SO, 1918. 



Day. 



Oct. 



Nov. 



Deo. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept. 



1. 
2 
S. 
4. 
5 

<. 

7. 
8. 
9. 
10. 

11. 
12. 
U. 
14. 
U. 

16. 
17. 
U. 
19. 
20. 

21. 
22. 
23. 
24. 
21. 

2B. 
27, 
S. 
2». 
30. 
tk. 



2,000 
1,800 
1,700 
1,800 
1,900 

1,800 
2,000 
2,000 
2,100 
2)100 

2,100 
2,100 
1,800 
1,800 
1,900 

2,100 
2,100 
2,100 
2,100 
2,100 

2,100 
1,800 
1,800 
1,900 
2,200 

2,100 
2,100 
2,100 
2,400 
3,600 
6,300 



4,000 
8,000 
8,000 
8,000 
8,200 

2,700 
2,400 
2,400 
2,400 
2,300 

2,300 
2,000 
1,900 
2,100 
2,100 

2,200 
2,300 
2,300 
2,300 
2,400 

2,600 
2,500 
2,400 
2,300 
2,200 

2,200 
2,200 
2,300 
2,300 
2,300 



2,300 
2,300 
2,300 
2,400 
2,700 

2,600 
2,500 
2,400 
2,300 
2,300 

2,400 
2,400 
2,500 
2,300 
2,200 

2,200 
2,200 
2,400 
2,400 
2,400 

2,300 
2,300 
2,200 
2,200 
(•) 

2,200 
2,100 
2,300 
2,200 
2,300 
2,200 



2,300 
2,200 
2,300 
2,300 
2,300 

2,200 
2,200 
2,200 
2,200 
2,100 

2,300 
2,300 
2,300 
2,100 
2,000 

2,100 
2,300 
2,100 
2,100 
2,100 

2,100 
2,100 
2,300 
2,300 
2,200 

2,300 
2,300 
2,300 
2,400 
2,200 
2,000 



2,000 
2,000 
2,000 
2,000 
2,100 

1,800 
1,800 
1,R00 
1,900 
1,900 

2,000 
2,100 
1,900 
1,900 
2,000 

1,800 
1,800 
1,900 
2,100 
2,300 

2,400 
2,400 
2,100 
2,100 
2,300 

2,100 
2,100 
2,000 



2,000 
2,100 
2,100 
2,100 
2,100 

1,900 
2,000 
2,100 
2,000 
2,000 

2,100 
2,100 
2,100 
2,200 
2,100 

2,000 
2,000 
2,100 
2,000 
2,000 

2,100 
2,300 
2,100 
2,000 
2,100 

2,200 
2,200 
2,200 
2,300 
2,300 
2,300 



2,400 
3,200 
3,800 
3,500 
3,300 

2,000 
2,400 
3,000 
2,900 
2,900 

2,900 
2,600 
2,600 
2,800 
2,600 

2,600 
2,800 
2,900 
2,600 
2,000 

2,800 
2,900 
3,100 
3,300 
3,200 

8,000 
2,900 
8,000 
8,300 
8,200 



8,700 
8,900 
3,500 
8,500 
3,300 

8,000 
2,900 
2,900 
2,900 
2,200 

2,200 
2,300 
2,300 
2,700 
2,700 

2,000 
2,000 
1,900 
1,900 
2,000 

1,900 
2,000 
2,000 
1,900 
1,900 

2,000 
2,000 
1,950 
1,950 
1,900 
1,950 



1,950 
2,000 
2,000 
1,950 
2,000 

1,900 
1,950 
2,000 
2,200 
1,950 

1,050 
1,950 
1,850 
1,850 
1,850 

1,960 
1,950 
2,000 
1,950 
1,960 

1,050 
t,950 
1,950 
1,950 
1,950 

1,950 
1,050 
1,950 
1,950 
2,000 



1,950 
1,900 
1,900 
1,960 
1,900 

1,950 
1,900 
1,950 
2,400 
2,200 

2,000 
1,950 
1,900 
1,900 
1,900 

1,950 
1,050 
1,950 
1,950 
1,900 

1,850 
1,860 
1,900 
1,920 
1,900 

1,700 
1,620 
1,620 
1,650 
1,650 
1,650 



650 
650 
640 
650 
620 

620 
620 
650 
650 
640 

630 
650 
650 
650 
620 

600 
650 
650 
570 
750 

000 
900 
650 
600 
650 



850 
650 
600 
600 



• Mills shut down; water held back by dams. 
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Monthly di$charge of Androscoggin River at Berlin^ N. H.j for the year ending Sept. 

SO, 1918, 

[Drainage area, 1,350 square miles.] 



Month. 



Discharge in seocod-feet. 



Ifaximmn. 



Mininnun. 



Mean. 



Per 

square 




October. 

November 

December 

January 

February. 

March. 

Anrfl. 

May 

June 

July 

August 

September 

The year. 



0,300 
4,000 
2,700 
2,400 
2,400 
2,300 
8,800 
8,900 
2,200 
2,100 
2,400 
2,000 



1,700 
1,900 

2,000 
1,800 
1,900 
2,400 
1,900 
1,850 
1,800 
1,620 
1,570 



2,190 
^450 
2,220 
£210 
2,090 
2,100 
2,920 
2,420 
1,900 
1,930 
1,890 
1,670 



1.62 
1.81 
1.07 
1.04 
1.50 
1.66 
2.10 
1.79 
1.45 
1.43 
1.40 
1.24 



1.87 
2.02 
1.92 
1.89 
1.56 
1.80 
2.41 
2.06 
1.08 
1.05 
1.01 
1.38 



6,300 



(•) 



2,170 



1.61 



21.79 



a Mills shut down; water held back by dams. 

NOTX.— The monthly discharge in seoond-feet per square mile and the runoff depth in inches do not 
represent the natural run-off from the basin because of storage. (Bee "Regulation. *') 

▲VD&OSOOOOZV RXVSB AT RUMYOSB, KAZVX. 

Location.— At two dams of Rumlord Falls Power Co. at Rumford. 

Drainaqe area. — 2,090 square miles. 

Records available. — ^May 18, 1892, to September 30, 1918. 

Gages. — One in pond above each dam and in tailraces of power station and mills. 

Discharge.— Computed from discharge over the dam by use of the Francis weir 
formula with modified coefficient, and the quantities passing through the various 
wheels of the power station and mills, which have been carefully rated. 

IcB.— Stage-dischaige relation little affected by ice. 

Regulation. — Storage in Rangeley system of lakes at headwaters of Androscoggin 
River aggregates about 29.6 billion cubic feet. The stored water is regulated in 
the interests of the water-power users above and below. Results not corrected 
for storage. 

Cooperation. — ^Records obtained and computations made by Mr. Charles A. Mixer, 
engineer, Rumford Falb Power Co. 
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D&ify dmckarge^ in Beooni-feit^ of Androteoggm Biver at Run^ord, Maine, for the year 

endmg Sept, SO, t9t8. 



Dfty. Oct. Nov. Dec Jan. Feb. lUr. Apr. May. June. July. Aug. Sept. 



1 

1 

3 

4 

5 



2,440 

2,800 

3^480 

I 2,580 



6 12,040 

7 1,W0 

8 1 2,610 

9 2,800 

10 1 2,650 



11.. 
12.. 
U.. 
14,. 
15.. 

W.. 
17.. 
18.. 
».. 
».. 



».. 
B.. 
21.. 
2«.. 
35.. 

».. 
27.. 
S.. 

v.. 

80.. 

n.. 



2,540 
2,510 
2,040 

2,490 

2,040 
2,560 
2,540 
2560 
2,560 

1,970 
2,490 
2,490 
2,350 
4,730 

3,860 
3,080 
3,040 
8,780 
8,320 
15,210 



7,650 
4,660 
4,010 
3,080 
3,320 

8,280 
3,060 
2^780 
2,580 
2,650 

2,000 

2,630 
2,730 

JHJ 
2,970 

2,470 

s^oao 

2,860 

2,960 
8,000 
2,960 
2,870 
2,110 

2,100 
2,020 
2,350 
2,^40 
2,780 



2,690 
2,450 
2.710 
2,740 
2,900 

2,860 
2,670 
2,500 
1,980 
2,550 

2,520 
2,500 
^640 
^530 
^480 

2,710 
2,530 
2,620 
2,650 
^680 

2,760 
2,610 
2,540 
2,180 
2,000 

2,460 
2,420 
2;390 
2,370 
2,540 
2,280 



2,330 
2,870 
2,430 
2,440 
2,430 

2,160 
2,370 
2,360 
2,330 
2,390 

2,330 
2^380 
2,480 
2,310 
2,320 

2,380 
2,810 
2,630 
2,570 
2,320 

2,250 
2,240 
2,460 
2530 
2,520 

2,540 
2,460 
2,290 
2,460 
2,520 
2,400 



2,360 
^280 
2,890 
2,290 
2,210 

1,990 
1,880 
1,870 
1,880 

2,000 
2,290 
2,400 
2400 
2,350 

2,480 
2,670 
2,590 
2,510 
2,660 

2,990 
3030 
3,140 
8,250 
2,830 

2,860 
3,220 
3,210 



2,960 
2,840 
2,640 
2,830 
2,880 

2,850 
2,740 
2,750 
2,770 
21500 

2,710 
2,750 
2,770 
2,760 
2,770 

2,730 
2,300 
2,700 
2,720 
2,740 

2,880 
3,500 
3,970 
3,430 
3,790 

3,920 
3,600 
8,690 
3,830 
4^390 
«,280 



7,390 
10,570 
12,480 
9,910 
7,860 

6,330 
5,640 
6,510 
0,300 
6,110 

5,580 
5,180 
4,720 
4,160 
4)990 

6,540 
6,730 
7,060 
5,600 
4,600 

4,360 
5,880 
6,660 
7,290 
6,410 

5,380 
5,870 
5,300 
6,210 
9,280 



11,180 
9,780 
7,410 
6,600 
5,130 

4,890 
5,850 
5^290 
4,800 
4,210 

5,310 
4,060 
3,960 
6030 
5,670 

4,570 
3,830 
3,040 
2,830 
3,140 

3,100 
3,970 
2,010 
2,630 
2,440 

1,960 
2500 
2,680 
2,630 
2,580 
2,470 



2,560 
2,200 
2,560 
2,480 
2,540 

2,460 
2,560 
2,920 
2,320 
2,530 

2,670 
2,500 
2,560 
2,510 
2,560 

1,960 
2,390 
2,520 
2,490 
2,420 

2,460 
3,500 
5,920 
3,440 
2,990 

2,720 
2,660 
2,610 
2,980 
1,990 



2,600 
2,560 
2,530 
1,910 
2,480 

2,560 
1,990 
2,770 
2,740 
2,800 

2,770 
2,790 
2,810 
3,320 
8,360 

2,860 
2,750 
2,860 
2,690 
2,650 

1,790 
2,480 
2,330 
2,000 
2,170 

2,120 
2^190 
2,100 
2,360 
2,530 
2,540 



2,470 
2,510 
2440 
1,920 
2,450 

2,540 
2,580 
2,600 
3,730 
4,350 

2,960 
2,730 
2,550 
2,550 
2,570 

2,580 
2,550 
2,110 
2,500 
2,530 

2,500 
2,330 
2,340 
2,410 
1,830 

2,290 
2,280 
2,060 
2.120 
2,090 
2,070 



1,490 
1,600 
2,040 
2,280 
2,100 

2,060 
2,060 
1,810 
2,O?0 
2,110 

2,060 
2,020 
2,200 
2,500 
1,720 

2,100 
2,130 
2.240 
2,480 
2,580 

4,180 
3,700 
2,700 
2,560 
2,660 

3,280 
11,240 
6,750 
3,880 
3,130 



MonMy dMiarge of AndroKoggin River at Ruwford, Maine, for the year ending Sept. 

30, 1918. 
(Dntnige urea, 2/)90 aqoare mlkB.) 



Month. 



OetoiMr 

November 

Decembe r 

Jantwy 

February 

Mwch... 

iSS!:::;:;:::: 

Jmw 

July 

Aqnvt 

S«pUmb«.... 

The year, 



Discharge In eeoond-feet. 



15,210 
7,660 
2,000 
2,630 
3 250 
5,280 

12,430 

11,180 
5,920 
3,360 
4,350 

11,240 



15,210 



1,990 
2,000 
1,980 
2,160 
1,870 
2,300 
4,160 
1,050 
1,050 
1,790 
1,830 
1,490 



1,490 



3,270 
2^990 
2,530 
2(390 
2,500 
3,130 
6,520 
4430 
2,700 
2,530 
2,500 
2,800 



3,200 



Per 
aquare 



1.56 
1.43 
1.21 
1.14 
1.20 
1.50 
8.12 
2.12 
1.29 
1.21 
1.20 
1.87 



1.53 



Run-ofl 
(depth In 
tnoheeon 
drainage 
area). 



1.80 
1.60 
1.40 
1.81 
L36 
1.73 
3.48 
2.44 
1.44 
1.40 
1.88 
1.58 



20.76 



inchee do not 
The indicated 



KAQALLOWAT RZVX& AT AZIB00K08 DAM, MAIHX. 

Location. — ^At Asiocohofl dam, Oxford County, 15 miles above mouth. 
Drainage area. — 2\b square miles. 

Records available.— Janiuuy 1, 1912, to September 30, 1918. 
Qaas. — ^Vertical staff in two sectionB, the lower attached to one of the concrete bat^ 
I of the dam and the upper on the concrete gate tower. 
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Determination of discharge. — ^Discharge determined from readings of gate open- 
ings. Gates have been rated by cuirent-meter measurements at a station about a 
mile below the dam. 

Regulation.— The storage of about 9,593 million cubic feet is completely regulated, 
and the discharge corresponds to requirements of water users below. The opera- 
tion of the gates is planned to maintain as newrly as possible a constant flow at 
Berlin, N. H. Results not corrected for storage. 

Cooperation. — ^Discharge computed and furnished for publication by Walter H. 
Sawyer, agent Union Water Power Co., Lewiston, Maine. 

Monthly discharge of Magalloway River at Atiteohos dam, Maine, for the year ending 

Sept. 30, 1918. 
[Drainage area, 215 square miles.] 



Month. 



October 

November 

December 

January 

February 

March 

^:::::::::: 

June 

July 

August 

September 

The year. 



Discharge in seoond-feet. 



1.720 
i*fiOO 
2,200 
2,050 
1,680 

•19 

77 

1,030 

1,240 

167 
1,100 

259 



2,200 



IflniTniim 



90 
92 
1,480 
1,440 
46 
48 
58 
79 
88 
147 
161 
154 



506 
340 
1,700 
1,680 
757 
124 
60 
180 
685 
168 
272 
177 



558 



Per 
square 
mile. 



2.77 
L62 
&S3 
7.81 
8.52 
.677 
.321 
.837 
2.49 
.712 
L27 
.823 



2.60 



Run-off 

(depth in 

inches on 

drainage 

area). 



8.19 

L81 

ft. 60 

ft. 00 

S.66 

.67 

.86 

.96 

2:78 

.83 

1.46 

.93 



35.23 



Note.— The monthly discharge in seoond-feet per square mile and the run-off in depth in inches do 
not represent the natural run-on from the basin because of storage. (See RegulatioQ.) 

LITTLE AHDBOSOOGOZV BXVS& HSA& BOTTTH PABIS, KAZVX. 

Location.— At left end of old dam at Bisco Falls, 200 feet below highway bridge and 

5^ miles above South Paris, Oxford Cbunty. 
Drainage abba. — ^75 square miles. 

Records availablb. — September 14, 1913, to September 30, 1918. 
Gage. — Chain on left bank installed April 16, 1914; original gage, a vertical staff, was 

destroyed by ice March 2, 1914; from March 18 to April 9, 1914, a chain gage on a 

footbridge was used; all gages referred to same datum and at practically the 

same place. Gage read by G. A. Jackson. 
DiscHABGB MBASUBBMENTS. — Made from highway bridge or by wading. 
Channel and control. — At low and medium stages water flows through opening at 

left of old stone dam; opening was enlarged by hig^ water of April 9, 1914; 

water flows over dam at gage height 5.30 feet. 
Extremes of discharge.— Maximum stage recorded during year, 8.3 feet at 5 p. m. 

September 26 (discharge, 1,970 second-feet); minimum stage recorded, 1.16 feet 

at 8 p. m. August 4 (discharge, 8 second-feet). 
1914-1918: Maximum stage recorded, 9.3 feet at 7 a. m. July 9, 1916 (discharge, 

2,970 second-feet); tmniTmim stage recorded, 0.7 foot at 6 p. m. August 16 (dis- 
charge, 1 second-foot). 
Ice.— Control remains open throughout the winter; stage-dischaige relation not 

affected by ice. 
Regulation.— Storage at Snows Falls, IJ miles above the station, and at West Paris, 

4 miles above, has some effect on regimen of stream. 
Accuracy. — Stage-discharge relation changed at the time of high water April 9, 1914; 

otherwise piacticaUy permanent. Rating curve well defined below 700 second- 
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feet and bdriy well defined b^ween 700 Mid 1,800 eeoond-feet Gage read to 
tenths once daily. DaOy dischaigee ascertained by applying daily gage height 
to rating table. Records good except for times of sadden changes in stage, 
when the number of gage readings is insufficient to determine accurately the 
mean daily flow. 

No dischaige measurements were made during the year. 

Daihf dMutrge, in second-feet, of lAUU Androscoggin River near SoiUh Paris, Maine, for 
the year ending Sept. 30, 1918, 



D»y. 


Oct. 


Not. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jtme. 


July. 


Auf. 


Sept. 


1 


37 
30 
28 
98 
29 

78 
54 
88 

100 

47 

54 

47 
61 
92 
80 

81 
54 
47 
54 
47 

IS 

50 
47 
179 

106 
78 
124 
124 
140 
428 


219 
140 
124 
112 
92 

84 
68 
64 
64 
54 

47 
58 
54 
47 
54 

47 
54 
40 
54 

47 

47 
47 
54 

54 
54 

47 
54 
50 
47 
47 


54 

50 
50 
47 
54 

50 
40 
S4 
47 
54 

50 
40 
40 
47 
47 

34 
34 

87 
37 
34 

34 
20 
84 
87 
32 

34 
34 
24 
24 
24 
24 


24 
24 

24 
30 
30 

34 
20 
24 
82 
98 

26 
20 

84 

40 
37 
84 
82 
20 

29 
33 
34 
32 
24 

26 
26 
24 
24 
24 
26 


98 
24 
24 
24 
24 

24 
24 
24 
24 
24 

30 
30 
30 
30 
80 

30 
30 
30 
30 
84 

94 
26 
24 
29 
26 

92 
159 
149 


132 
132 
108 
111 
108 

100 
92 
92 

96 
76 

76 
7» 
72 

68 
68 

72 
61 
68 
72 
100 

104 
150 
160 
179 
180 

219 
250 
250 
303 
825 
411 


558 

1,080 

1080 

760 

442 

458 
442 
442 
411 
372 

325 
803 
325 
848 
348 

325 
836 
325 
300 
360 

384 

426 
373 
325 
250 

249 
239 
219 
303 
426 


650 

458 
325 
808 
259 

240 
250 
319 
219 
199 

239 
219 
169 
270 
249 

219 
219 
199 
199 
189 

124 
100 
100 
76 
76 

84 
92 
92 
02 
100 
100 


100 
100 
92 
02 

76 

68 
100 
02 
02 

100 

100 
92 
92 
76 
68 

34 

84 
40 
34 
24 

94 
535 
565 

303 
219 

140 
108 
76 
68 
47 


54 

47 
47 
40 
84 

34 

116 
124 
140 
124 

116 
124 
140 
149 
140 

124 
76 
76 
47 
47 

40 
47 
40 
20 
24 

20 
24 
20 
24 
24 
20 


14 
13 
11 
8 
47 

47 
47 
54 

373 
325 

189 
124 
124 
814 
458 

281 
124 
100 
84 
68 

68 
54 

47 
34 
24 

20 
94 
18 
14 
13 
11 


11 


2 


13 


3 


13 


4 


29 


5 


24 


« 


24 


7 


29 


8 


24 


9 


94 


10 


18 


II 


90 


12 


90 


13 


34 


14 


84 


15 


20 


16 


94 


17 


94 


18 


18 


19 


384 


30 


270 


21 


370 


22 


219 


23 


199 


31 


219 


3S 


270 


2fi 


1.070 


27 


'760 


28 


512 


30 


336 


30 


303 


a 









NoTK. — ^Dischane estimated Oct. 2, Dec. 30 to Jan. 5, and Feb. 3-19; consideration being given to tem^ 
pentnre and ndniall data. 

Monthly di9charge of Little Androscoggin River near South Paris, Maine, for the year 

ending Sept, SO, 1918. 

(Drainage area, 75 square miles.] 





Discharge in seocod-feet. 


Run-off 
drainage 


MflOilL 




pM ItlllTITllH - 


Mean. 


Per 

square 
mile. 






area). 


October 


426 
219 
54 
40 
159 
411 

1,080 
650 
585 
148 
458 

1,970 


26 
40 
24 
24 
24 
61 

24 
20 
8 
11 


79.0 
67.5 
39.0 
29.2 
38.4 

141 

420 

205 

120 
68.7 

101 

204 


1.05 

.900 

.520 

.389 

.513 

1.88 

5.60 

2.73 

1.60 

.916 

1.35 

2.72 


1.21 


^vmiXm". .,.- 


1.00 


Tinrnth^ - ■.. , 


.60 


^^vjT . . 


.45 


TebmairT 


.53 


i53u7v:::v::::::::::::::::::::::::::::::: 


2.17 


Andl 


6.25 


M^;:::::::::::::::::::::::.::::::::::::::::: 

Jme. 

JoIt 


3.15 
1.78 
1.06 


AvDrt ... 


1.56 


»3Smiwi^' :::;; 


8.04 






Thojnear 


1,970 


8 


126 


1.68 


22.80 
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SURFACE WATER SUPPLY, 1918, PART I. 



PBBSUHPSOOT BZVB& BASIN. 

FRXSVICPSOOT RXVS& AT OUTLET OF 8SBAOO LAKE, KAZEE. 

Location. — ^At outlet dam at Sebago Lake and hydroelectric plant at Eel Weir Falls, 
1 mile below lake outlet. 

Drainage abba. — 436 square miles. 

Records available.— January 1, 1887, to September 30, 1918. All data from 1887 
to 1911 recomputed and publiahed in the second annual report of Maine State 
Water Storage Commission. 

Gaobs. — On bulkhead of gatehouse at outlet dam, and in fore bay and tailrace of 
power plant. 

Dischabge. — Prior to March, 1904, discharge was determined from records of open- 
ing of gates in dam; since March, 1904, flow from lake has been recorded by three 
Allen meters, one on each of three pairs of 30-inch Hercules wheels; wheels and 
recording meters checked by current-meter measurements, brake tests of wheels, 
and electrical readings of the generator output. Water wasted at r^ulating gates 
is measured from records of gate openings and coefficients determined from cui^ 
rent-meter measurements. 

Ice.— Stage-discharge relation not affected by ice. 

Regulation. — Sebago Lake (area, 46 square miles) is under complete regulation. 
Results not corrected for storage. 

CJooPEBATioN. — ^Record in cubic feet per minute furnished by 8. D. Warren Co.; 
record in second-feet computed by engineen of United States Geological Survey. 

DaUy dUchargef in second-feet^ of Premmpsoot River at outlet qf Sebago Lake, MakUy 
for the year evunng Sept, SO, 1918, 



D»T. 


Oct. 


Nov. 


Deo. 


Jan. 


Ffeb. 


liar. 


Apr. 


May. 


June. 


July. 


Aug. 


Bopt. 


1 


765 
788 
803 

803 

878 

798 

790 
798 
800 

790 

208 
792 

808 
777 
778 
795 
733 

198 
805 
820 
787 
710 

803 
777 
192 
770 
770 
780 


705 
773 
808 
212 
743 

780 
817 
788 
747 
770 

335 
787 
740 
760 
752 

778 
782 

780 

748 
708 
705 
668 
282 

788 


813 
273 
820 
745 
742 

788 
787 
723 
387 
778 

742 

818 
830 
806 
825 

872 
825 
813 
825 
818 

822 
822 
827 
752 
810 

733 
822 
835 
822 
288 
805 


807 
818 
803 

797 
817 

299 
788 
780 
801 
805 

788 
769 
823 
780 
799 

796 
804 
511 
412 
873 

402 
541 
730 
801 
805 

803 
239 
522 
803 
811 
816 


807 
804 
235 
472 
816 

820 
919 
901 
918 
811 

494 
490 
830 
818 
806 

792 
258 

789 
794 

808 

??? 

216 
741 

722 
676 
633 


654 
633 
185 
676 
668 

707 

708 
236 

722 
718 
715 
735 
728 

709 
249 
771 
780 
757 

603 
689 
597 
190 
687 

595 
688 
618 
551 
536 
138 


542 
628 
524 
490 
533 

668 

672 

547 
585 
504 
172 
497 

474 
502 
642 
501 
698 

248 
422 
458 
496 
683 

691 
633 
149 
628 
686 


446 
438 
470 
445 
237 

608 
637 
436 
444 

694 

607 
206 
628 
514 
663 

548 
591 
546 
192 
477 

546 
555 

6n 

664 
484 

221 
504 
560 
688 

«73 
528 


639 
170 
866 
658 
676 

801 
628 
647 
212 
687 

570 
600 

498 

199 
604 
659 
600 
619 

826 
488 

66 
412 
618 

582 
685 
588 
665 

212 


502 
684 

690 
186 
626 

662 

676 
619 
644 

608 
699 
604 
199 
666 

611 
664 
606 
688 
669 

188 
648 

m 

689 
661 

082 
683 
268 
694 
642 
651 


764 
704 
679 
252 
678 

746 
741 
715 
674 
684 

128 

IS 

602 
661 

716 
684 

178 
602 

m 
•m 

z 

708 
2b7 

747 
780 
787 
748 
774 
600 


230 


a 


262 


8 


689 


4 


672 


5 


619 


6 


622 


7 


650 


8 


282 


S:;;:::::;:;::: 


639 


10 


637 


u 


647 


18. 


689 


18 


641 


14 


623 


15 


277 


16 


692 


17 


618 


18 


617 


18 


577 


90 


648 


21 


421 


22 


148 


2S 


508 


24 


607 


25 


870 


26 


666 


27 


409 


28 , 


835 


29 


189 


80 


604 


81 
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Montidif ditcharge of Pruump§eot River at outlet cf Sthago Lake^ Maine, for the year 

ending Sept, SO, 1918, 

[Drainage area, 436 square mites.] 



Month. 


D 


isehargeina 
■iiwiimini- 


econd-feet. 
Mean. 


Per 
square 
mite. 


(depth fai 

inches on 

dfatna0B 

area). 


Ootiihv... 


878 
811 
8Sfi 

818 
019 
TTl 
038 
604 
679 
699 
774 
689 


192 

2ia 

340 
339 
316 
186 
149 
193 
•8 
133 
138 
148 


713 
601 
701 
681 
676 
597 
486 
478 
494 
566 
680 
617 


1.64 
1.68 
1.61 
1.66 
1.56 
1.37 
1.11 
1.10 
1.13 
1.37 
1.44 
1.19 


1.89 




1.76 


Tiffcnnbm' 


1.86 


7anaai7 


1.80 


vebrnarf 


1.61 


Ai»fl 


1.58 
1.34 


1^ ...... .. ....... 


1.37 


SeV....;: 


1.36 


July 


1.46 


Anmit.. 


1.66 


tajtimihfr. - 


1.33 






Tbfl year . , 


919 


66 


602 


1.38 


18.73 







None.— The monthly discharge does not represent the natural flow from the basin because of artificial 
storace. The yearly oisoharge and run-off probably represent more nearly the natural flow, beoanse com- 
paiwTely Uttfe stored water is held over from year to year. 

8AOO BIVBB BASIN. 
8A00 BIVB& AT OOSSXSH, KAXn. 

Location. — At highway bridge at Oomiah, York County, half a mile below mouth 
of Oanpee River. 

Draikagb akea. — 1,300 square miles. 

Records ayailablb. — June 4, 1916, to September 30, 1918. 

Qaob. — Chain attached to bridge; read by S. J. Elliott and A. H. Guimont. 

DiBCHABOE MEASUREMENTS. — ^Blado from bridge. 

Channel and control. — Channel covered with sand and boulders; broken by one 
pier at bridge. 

Extremes of discharob. — ^Maximum stage recorded during year, 5.6 feet at 3 p. m. 
April 7 (discharge, 7,560 second-feet); minimum stage recorded, 0.74 foot at 9.30 
a. m. September 15 (discharge, 644 second-feet). Minimum discharge estimated 
as 350 second-feet several times in January and February; stage-discharge relation 
affected by ice at the time. 

191(m918: Maximum stage recorded, 9.4 feet at 6.30 a. m. June 18, 1917 (ap- 
proximate discharge, from extension of rating curve, 17,400 second-feet); mini- 
mum open-water stage recorded, 0.8 foot several times in August and Septem- 
ber, 1917 (discharge, 635 second-feet). 

Ice. — ^Ice forms to considerable thickness; stage relation seriously affected during 
most winters. 

RiGULATiON. — Distribution of flow probably not seriously affected by power devel- 
opments above the gage. 

AocuRACT. — Stage-discharge relation has apparently shifted since station was first 
established; present rating curve fairly well defined between 1,000 and 7,000 
second-feet. Oage read to half-tenths twice daily, except from December 14 to 
March 27, when it was read three times a week. Daily discharge ascertained by 
applying daily gage height to rating table and making corrections for effect of 
ice during the winter. Records fair. 
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Diacharge metuuremtnts of Saco River at Cornish ^ Maine y during the year ending Sept, 

SO, 1918, 



Date. 


Madeby- 


Oaee 
hel^t. 


Dls- 
charge. 


Date. 


Made by- 
H.A.Lancaster 

do 


hel^ 


Dis- 
ehaige. 


Jan. 11 


A. F. McAlary 


Feet, 
B2.40 
a2.65 
• 3.43 




Apr. 12 
May 


Fett. 
&.11 
4.26 


*\tsx 


Feb. 16 
Mar. 14 


do 

do 



o stage -discharge relation affected by ice. 

Daily discharge^ in second-feet ^ of Saco River at Cornish ^ Maine, for the year ending Sept, 

SO, 1918, 



Day. 



Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Api;^ 


May. 


June. 


July. 


Aug. 


845 


1,830 


960 


700 


440 


960 


8,690 


6,280 


1,530 


1,730 


1,180 


810 


1,630 


1,000 


700 


440 


960 


6,460 


6 640 


1,730 


1 830 


1 140 


845 


2,040 


'920 


700 


440 


960 


6,420 


6; 640 


1,530 


1630 


1 100 


915 


3,210 


920 


700 


600 


1,000 


6 860 


6; 830 


1,630 


1630 


880 


880 


8,690 


880 


680 


640 


1,100 


7,090 


6,600 


i;280 


i;440 


1,100 


880 


3,370 


880 


440 


660 


1,200 


7,320 


6,400 


1,180 


1,630 


986 


845 


3,530 


880 


500 


600 


1 200 


7,560 


5 200 


1 350 


1 350 


985 


1,020 


3,210 


840 


600 


620 


1200 


7 320 


6,000 


1 180 


1 440 


985 


1,020 


2,770 


840 


740 


640 


1,250 


7,090 


4,800 


1,180 


^'JS 


1.630 


1,020 


2,380 


800 


800 


640 


1,200 


6,860 


4,660 


1,260 


1,530 


1,680 


1,020 


2,040 


800 


860 


660 


1,200 


6,640 


4,560 


1,440 


1,530 


1,830 


1,100 


2,040 


800 


620 


660 


1.200 


6,640 


4,880 


1,350 


1,630 


1,730 


1,140 


1,730 


800 


880 


640 


1,250 


6,220 


3,860 


1,440 


1,730 


1,630 


1,060 


i;730 


740 


660 


680 


1,350 


5,830 


3,690 


1,440 


1,930 


1 530 


1,180 


1,630 


700 


680 


700 


1,350 


5,830 


3,530 


1,630 


2,040 


1,530 


1,140 


1,530 


700 


840 


600 


1,850 


6,460 


8,690 


1,400 


2,040 


1,530 


1,100 


1,440 


680 


800 


850 


1,380 


6,460 


8,630 


1,800 


2,200 


^'^ 


1,180 


1,440 


680 


800 


600 


1,450 


5,460 


3,210 


1,250 


2,380 


1,350 


1,140 


1,440 


680 


640 


660 


1,650 


5,460 


3,370 


1,250 


2,040 


1,280 


1,140 


1,630 


680 


380 


640 


1)660 


6,460 


2,910 


1,260 


2,040 


1»180 


1,260 


1,630 


700 


560 


660 


1,760 


6,460 


2.630 


1,360 


2,160 


1,100 


1,180 


1,630 


740 


680 


660 


1,860 


6,460 


2,600 


1,500 


1,930 


1,140 


1,260 


1,440 


780 


800 


600 


2000 


5,640 


2,380 


2 160 


1 630 


1020 


1,100 


1,440 


780 


740 


600 


2,100 


6,880 


22Q0 


2,630 


1,440 


965 


1,260 


1,140 


700 


620 


740 


2,200 


5,830 


1,930 


2,630 


1,360 


1,020 


1,440 


1,100 


700 


350 


840 


2,300 


5,830 


1,730 


2,630 


1,180 


1,020 


1,440 


1,000 


700 


350 


960 


2,500 


5,460 


1,730 


2,500 


1,180 


1,020 


1,360 


960 


700 


620 


960 


2,600 


6,460 


1,730 


2,280 


1,100 


h^ 


1,830 


960 


700 


740 




2,700 


5,100 


1,730 


2,150 


1.280 


085 


i;530 


920 


700 


920 




2,900 


6,100 


1,580 


1.930 


1,260 


916 


2,040 




700 


800 




8,100 




1.730 




1.180 


1,060 



Sept. 



1 
2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26. 
27. 
28. 
29. 
30. 
31. 



1,020 
915 
880 
915 

1,060 

1,000 
050 
810 
085 
965 

1,020 
1,020 

1,020 
845 
680 

1,060 
1,000 
1,060 
1,180 
1,200 

1,830 
1,030 
3,040 
2,040 
2,040 

2,380 
4,020 
4,740 
4,020 
5)100 



Note.— StageKlischarge relation affected by ice Nov. 27 to Mar. 30; discharge for this period computed 
firom gage heights corrected for effect of ice by means of three discharge measurements, observer's notes, 
weather reooras, and comparative records of power plant at Hiram, plus records of Ossipee. Discharge 
estimated May 6-9 and June 16-22 by comparative hydrograph. 

Monthly discharge of Saco River at Cornish, Maine, for the year ending Sept. SO, 1918, 
[Drainage area, 1,390 square miles.] 



Month. 



October 

November 

December 

January 

February 

March 

^!:::;:::::: 

June 

July 

Aiiffivit. 

r, 
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OSSXPU BXVBR AT OOBXIMR, XAZR. 

Location. — ^At higfaw&y bridge in CorniBh, York Comity, 1} miles above confluence 
with Saco River. 

Draihaob area. — 448 square miles. 

Records available.— July 5, 1916, to September 30, 1918. 

Gage.— Chain attached to bridge; read by O. W. Adams. 

DiscHAROB xsAstmsMBNTs. — Made from bridge. 

Channel and contbol. — ^Bed covered with sand and gravel; possibly somewhat 
whifting; broken by one pier at bridge. 

Extremes of discharge .—Maximum stage recorded during year, 4.15 feet at 4 p. m. 
April 4 (discharge, 2,610 second-feet); minimum stage recorded, 0.90 foot at 
6 p. m. September 14 (dischaiget 320 second-feet). Minimum dischaige esti- 
mated as 240 second-feet several times during January and February; stage- 
disduuge relation affected by ice at the time. 

1916-1918: Maximum stage recorded, 7.25 feet at 6 a. m. June 18, 1917 (approx- 
imate dischaige, from extension of rating curve, 6,480 second-feet); minimum 
open-water stage recorded, 0.90 foot at 6 p. m. September 14, 1918 (dischaige, 
320 second-feet). 

Ice.— Ice forms to considerable thickness; stage-discharge relation seriously affected 
during most winters. 

Reouiation. — ^Flow regulated by dams at Kezar Falls and at outlet of Great Ossipee 
Lake. 

Accuracy. — Stage-discharge relation practically permanent except when affected by 
ice. Rating curve well defined between 350 and 2,400 second-feet. Gage read 
to half-tenths once a day except from January 1 to February 25, when it was 
read three or four times a week. Daily dischuge, ascertained by applying gage 
height to rating table and making corrections for effect of ice during the winter. 
Records fair. 

Diacharge meaawremerUs of Ompee River at Comiah^ Maxne^ during the year ending 8epU 

SO, 1918. 



Dtto. 


Made by- 


^!^u 


Dto- 
charge. 


Date. 


Made by- 


i^^t. 


Dto- 
ofaarge. 


Jan. 10 
Feb. U 
Mar. U 


A.F.McAJary 

do 

do 


Feet. 
• 1.61 
02.23 
a3.»7 


233 

406 


Apr.ll 
May 


H. A. Lancaster 

do 

do 


Feet. 
8.66 
3.49 
3.60 


1,160 



« StageHiischarge relation affected by ioe. 
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Daily discharge, in $econdfmi, of Oifipee River at ComM, Maine, for the year ending 

Sept. 30, 1918. 



Day. 


Oct 


Nov. 


Dec 


Jan. 


Feb. 


ICar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


800 
300 
376 
300 
8fi0 

300 
876 
376 
876 
800 

300 
875 
800 
406 
406 

406 
405 
800 
800 
406 

406 
406 
406 
400 
600 

400 
406 
410 
440 
480 
600 


600 
660 
676 
000 

000 

000 

676 
600 

480 
480 

480 
400 
440 
430 
406 

406 
800 
876 
350 
860 

860 
800 
876 
800 
800 

406 
400 
380 
840 
310 


800 
310 
300 
300 
800 

810 
800 
310 
800 
300 

300 
300 
810 
310 
310 

300 
810 
810 
300 
000 

200 
000 
800 
800 
800 

300 
800 
000 
000 
000 
080 


200 
200 
000 
200 
800 

200 
200 
200 
270 
250 

250 
250 
250 
250 
240 

270 
200 
20O 
250 
250 

250 
260 
250 
250 
250 

250 
260 
250 
250 
250 
260 


200 
270 
250 
250 
250 

250 
250 
250 
250 
250 

250 
240 
240 
240 
240 

240 
240 
240 
260 
370 

250 
250 
240 
250 
270 

200 
310 
810 


800 
800 
300 
300 
400 

400 
420 
400 
420 
400 

400 
400 
400 
800 
840 

840 
800 
800 
800 
400 

600 

000 

720 

840 

1,000 

1,150 
1250 
1800 
1,400 
1,300 
1,300 


1,300 
1800 
2,400 
2^500 
2,600 

2,270 
^180 
3,180 
2,180 

2,000 
^000 
2,000 
1,010 
i;820 

1,640 
1,640 
1730 
1,730 
i;640 

1,640 

2,000 
2,000 
1,010 

1,730 
1,640 
1480 
1,400 
1,400 


1,820 
1,010 
1,730 
1 500 
i;500 

1,400 
1,400 
1,320 

1,000 
1,080 

i;ooo 

1,000 

1,000 

020 

850 

750 

720 
000 
080 
660 

600 

480 
660 
660 
660 
650 
600 


500 
480 
480 
400 
440 

800 

400 
440 
400 
400 
400 

400 
400 
375 
800 
800 

800 
400 
720 
720 
750 

000 
000 
680 
000 

626 


500 
600 

480 
440 
400 

400 
400 
440 
440 
400 

400 
480 
600 

480 
400 

400 
400 
500 
500 

400 

000 
405 
300 
376 
800 

800 
840 
850 
876 
876 
300 


300 
350 
840 
300 
800 

860 

840 
850 
000 
850 

816 
000 
000 
660 
660 

600 
400 
800 
800 
876 

800 
800 
840 
330 
850 

800 
300 
800 
800 
876 
375 


375 


2 


S76 


3 


376 


4 


300 


5 


87S 


6 


300 


7 


880 


8 


880 





350 


10 .'.. 


880 


11 


300 


12 


350 


13 


340 


14 


320 


15 


380 


16 


340 


17 


340 


18 


3«0 


10 


600 


20 


626 


21 


815 


22 


780 


2S 


000 


24 


525 


25 


550 


2fl 


815 


27 


1.340 


28 


1,780 


20 


1,730 


30 


1)500 


31 









Non.— Stage-difloharge relation affected by ice from Nov. 27 to Mar. 28; discharge for this period com- 
puted fl'om gage heights corrected for effect of ice by means of three discharge measurements, obeerver's 
notes, and weather records. Discharge estimated Oct. 28 to Nov. 1, Mar. 81, and May 6. 

Monthly discharge of Oseipee River at Cornish, Maine, for the year ending Sept. SO, 1918. 
[Drainage area, 448 square miles.) 





Discharge in second-leet. 


Run-off 

drainage 

area). 


Month. 




Minimum. 


Mean. 


Per 
square 
mile. 


October 


620 
000 

320 

800 

310 

1,400 

2,600 

1,010 

750 

000 

000 

1,730 


350 
310 
000 
240 
240 
340 
1,320 
480 
376 
340 
330 
300 


402 
443 
306 
263 
256 
604 

080 
402 
430 
446 
500 


.807 

.067 

.081 

.687 

.671 

1.30 

4.06 

2.21 

1.10 

.060 

.003 

1.32 


1.08 




1.10 


December ^ . r , , ^ r - - 


.70 


January ■, 


.08 


February 


.50 


March - - - 


1.00 


April 


4.75 


i£y^ :::::::::::::::::::!:!.:::..:...:...!.. 


2.56 


June T , - , 


1.33 


Jllly 


1.13 


August 


1.14 


Septeini3er 


1.47 






The vear 


2,500 


240 


500 


1.33 


18.06 
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8UBFACE WATER SUPPLY, 1918, PART I. M 

XBBBZICAOK RIVBB BABXN. 
FIMXaZWASSXT RZVXR AT PLTKOXTTH, V. K. 

Location. — ^At two-apan highway bridge in Plymouth, Grafton County, three-fourths 
of a mile below mouth of Bakers River. 

Drainaob abea. — 615 square miles. 

Recokds available.— January 1, 1886, to September 30, 1918. 

Gaoes. — ^Vertical staff gage in three sections; two lower sections about 40 feet above 
the bridge; upper section on bridge abutment; used since July 1, 1907. Chain 
gage on upstream side of bridge used from September 4, 1903, to June 30, 1907. 
The datum of the staff is 1.11 feet higher than that of the chain gage. 

DiscHABOB MBAStTBBMENTS. — Made from upstream side of bridge at ordinary and 
hig^ stages. At extrem^ low stages measurements made by wading. 

Cbannel and contbol. — ^Right channel is rocky and practically permanent; left 
chanDel covered with fine gravel which shifts occasionally. Control section for 
low stages ia gravel bed of river and has changed somewhat at various times. At 
hi^ stages the banks are overflowed below the bridge and the control is some- 
wl»t indefinite. 

ExTBEMBS OF DiSGHABGE. — Maximum opou-water stage recorded, 1912-1918: 15.42 
feet at 7 a. m. March 28, 1913 (approximate diachaige, from extension of rating 
curve, 18,700 second-feet); a gage height of 18.17 feet was recorded at 4 p. m. 
February 25, 1915, but stage-dischaige relation was probably affected by ice at 
the time: Minimum stage recorded, 0.64 foot at 7 a. m. September 20, 1913 
(discharge, 71 second-feet); an estimated discharge of 60 second-feet occurred 
September 21, 1913. 

Ice. — ^River freezes over and stage-discharge relation is usually affected by ice from 
December to March. 

Regulation. — ^There are several small ponds on Bakers River and other tributaries, 
but practically no storage regulation. At very l6w stages the paper mill at Liver- 
more Falls is obliged to shut down several times daily, and at these times the 
ponding of water affects the distribution of flow at Plymouth. 

AccxTBACT. — Stage-discharge relation practically permanent from April, 1912, to 
September, 1918, except when affected by ice. Rating curve well defined below 
15,000 second-feet. Gage read to half inches twice daily, except Stmdays. Daily 
discharge ascertained by applying mean daily gage height to rating table, and 
malring corrections for effect of ice during the winter. Stmday discharge esti- 
mated by hydrograph comparisons with records at other gaging stations. Records 
good. 

Records from October 1, 1911, to December 31, 1913, previously published 
have been revised by means of additional discharge measurements. Estimates 
for high stages prior to October 1, 1911, which have been published in various 
water-supply papers of the Geological Survey, are probably too higji. 

CooPKKATioN. — Gage-height records furnished by proprietors of locks and canals on 
Merrimack River, Arthur T. Safford, engineer. 
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54 SURFACE WATER SUPPLY, 1918, PART I. 

Dikharge tMcmtremenU of Pemigewaa»et River at Plymouth, N. H., during 191t-1918. 



Date. 


Made by- 


lid^l 


Di». 
oharse. 


Date. 


Made by- 


mSt- 


Dia. 
<diaifB. 


1013. 
Jan. 37 
30 


Coffin and Moore 

R. J. Coffin 


Feet, 
ol.OO 
al.80 
al.81 
al.74 
al.58 
al.fiO 
al.OO 
al.83 
al.70 

5.00 

.104 


365 
374 
343! 
360 
301 
300 
303; 
304 
0,100 ' 

300 


1014. 
Oct. 7 

1915. 
Aog. 28 
Nov. 24 

1016. 

Apr. 17 

18 

May 18 

10 

June 30 

1918. 
May 17 
Nov. 18 


Reported by A. T. Saf- 


Feet. 

-a OB 

1.00 
1.65 

3.00 
5.00 
7.08 
5.88 
6.13 

3.60 
3.88 


140 


30 

Feb. 3 

13 

18 


Adama and Coffin 

do 

do 

^. R. A4)Aifijf , 


Pleroe and Thweatt 

Hardin Thweatt 

Hardin Thweatt 

do 

Thweatt and Mansnr . . . 

do 

Pleroe and Thweatt.... 

Pierce and Weeks 

H. W. Fear 


1,090 
738 


38 
Mar. 6 

13 
Apr. 10 

1013. 
Aug. 30 


Adama and Coffin 

do 

Smead and Moore 

C. R. AdaniA 


3,440 


Reported by A. T. Saf- 


6^300 
4;O30 






1,700 
3;i80 







a Stage-discharge relaUon affected by ice. 

Non.— Six discharge measurements made in March and April, 1010, were used in determining the rating 
curve for high stages. 

Daily discharge j in second-feet, of Pemigewasset River at Plymouth, N, H., for the years 

ending Sept. SO, 1912-1918. 



Day. 



Oct. 



Nov. 



Dec 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept. 



1011-13. 

1 

3 

3 

4 

6 

6 

7 

8 



10 

11 

13 

13 

14 

15 

16 

17 

18 

10 

30 

21 

33 

38 

34 

36 

36 



060 

870 

000 

1,130 

3,170 

1,850 

1,340 

1,060 

033 

780 

780 
600 
600 
540 
480 

435 

375 

600 

4,500 

2,550 

1,660 
3,160 
3,670 
3,430 
1,480 

1,170 



1,090 
007 
870 
810 
760 

730 

007 

1,570 

1,170 

007 

066 

1,080 
1,170 
1,340 
1,100 

1,030 

000 

007 

1,660 

1,170 

1,090 
065 
810 

730 
780 

765 

760 

780 

2,550 

1,850 



1,400 

1,100 

870 

760 

600 

000 
007 
870 
780 
870 

007 
1,830 
3,170 
3,300 
1,670 

1,330 

1,100 

840 

870 

810 

870 

033 

4,060 

4,830 

3,430 

1,570 

1,330 

1,060 

000 

800 

780 



700 
660 
660 
600 
640 

630 
580 
540 
530 
700 

690 
530 
470 
460 
460 

630 
410 
300 
300 
3,600 

1,000 
690 
600 
530 
400 

400 
340 
356 
366 
360 
400 



870 
410 
843 
340 
830 

330 
310 
330 
810 
800 

370 
300 
300 
300 
300 

800 
380 
301 
300 
810 

310 
310 
300 
300 
300 

390 
310 
390 
370 



370 
270 
300 
250 
350 



390 
390 
310 

aoo 

390 
304 
350 

560 
640 

1,150 
1,800 
3,500 
2,300 
3,700 

3,900 
3,300 
1,800 
1,600 
1,300 

1,150 
960 
920 
1,200 
6,100 
6,500 



6^300 
6,800 
6,460 
3,450 
1,500 

3,360 
6,100 
11,600 
6,190 
8,660 

3,000 
3,110 
3,460 
3,370 
3,310 

6,310 
10,300 
8,370 
6,570 
6,510 

5,160 
4,830 
10,300 
6,930 
4,130 

3,860 
4,600 
3,060 
3,200 
2,660 



3,460 
2,200 
2,050 
1,950 
1,880 

1,900 
3,340 
3,340 
2,770 
2,610 

2,820 
3,230 
3,090 
6,830 
3,390 

3,300 
4,380 
3,700 
3,900 
3,100 

3,870 
4,330 
3,390 
3,610 
2,610 

1,980 
1,600 
1,450 
967 
3,020 
4,660 



4,720 
4,000 
3,180 
2,160 
1,600 

1,300 

1,660 

1,170 

900 

700 

738 
700 
630 
685 
645 

565 
665 
700 
545 
500 

450 
432 
375 
330 
314 

853 
314 
303 
390 
378 



900 

356 

347 
243 
333 

222 
223 
333 

333 



313 
313 
306 
316 
322 

283 
383 
323 

343 
337 

350 
341 
483 
303 
390 

366 
366 
360 
355 
343 
343 



366 

390 
800 
700 
433 

300 
314 
378 
366 
300 

6,400 

3,700 

1,460 

738 

482 

460 
877 
300 
363 
305 

336 
200 
802 
836 
400 

808 
433 
466 
300 
336 
314 



858 
406 

890 
408 

433 
353 
600 

314 
330 

302 
200 
200 
306 
900 

336 
666 
482 
406 
422 

1,760 

1,000 

005 

646 
460 

387 
365 
353 
400 
606 
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/>a% diaeharge, in aeccnd/eet, of Pemigeufosset River at Plymouth, N. H.,for the years 
ending Sept. SO, IBIS-IBIS—Cou^mxed. 



D«y. 



1913-13. 

I 

2 

3 

4 

5 

6 

7 

S 

9 

10 

11 

U 

13 

14 

15 

M 

17 

18 

19 

ao 

21 

22 

23 

24 

25 

20 

27 

28. 

29 

30 

31 

1913-14. 

1 

2 

3 

4 

5 

6 

7 

3. 

9 

10 

11 

13 

U 

14 

16 

1« 

17 

U. 

» 

20. 

21 

21 

23 

24. 

25 

21 

27 

28. 

20 

30. 

31 



Oct. 



728 
483 
430 
423 

408 

386 
366 
365 
ZTI 
353 

305 

408 

1,100 

626 



436 
450 
600 

466 

390 

606 

7,060 

9,610 

5,240 
3,600 
2,460 
1,600 
1,180 
1,010 



342 

265 

2,400 

1,260 

750 

546 
482 
408 
341 



314 
400 
700 
606 
566 



482 
460 
440 
436 

7,670 

2,710 

1,260 

770 

886 

2,000 
3,460 
2,400 
1,400 
1,260 
1,330 



Nov. 



967 
2,660 
1,600 
1,010 

756 

738 

662 

9,660 

6,460 

3,000 

2,100 
1,700 
1,400 
1,400 
2,100 

1,700 

1,350 

1,130 

967 

836 

700 
662 
676 
900 
786 

714 
676 
668 
66a 



981 
700 
680 
606 
666 

646 
482 
685 
600 
11,100 

4,380 
2,300 
1,500 
1,220 
1,060 

900 
728 
700 
662 
1,860 

1,800 

1,260 

1,000 

860 

786 

663 
686 
546 
546 

600 



Dec 



600 
666 

2,100 
1,750 
1,600 

1,800 
2,770 
1,600 
1,050 
981 

806 
786 
766 
668 
600 

685 
666 
665 

676 
1,800 

1,660 
1,460 
1,600 
1,180 
1,010 

766 
586 

606 

660 

738 

1,840 



686 
606 
585 

556 

660 
1,600 
1,460 
1,220 

1,130 
766 
786 
760 
766 

786 
630 
666 
686 



600 
600 

630 
600 
630 

576 
610 
480 
680 
666 



Jan. 



1,060 



686 
536 
600 

400 
400 

476 
450 
440 
420 
420 

416 
415 
40O 
886 

440 

480 
460 
460 
440 
430 

415 
416 
400 
390 
490 

1,020 
1,120 
1,440 
1,460 
1,300 
1,300 



Feb. 



1,280 
1,600 
1,360 
1,160 
1,000 



700 
730 
640 
600 

636 
600 

480 
500 
626 

515 
500 
466 

436 

420 

460 
600 
1,130 
480 
480 

466 
435 
420 



1,180 

1,180 

1,060 

950 

985 

835 
770 
740 
715 
600 

680 
510 
460 
460 
450 

440 
430 
430 
440 
460 

435 
420 
400 
420 
420 

400 
390 
876 



420 
460 
430 
415 
400 

366 

870 
365 
360 
366 

860 
510 
680 
620 
4,060 

12,100 
9,200 
6»100 
6^200 
6»600 

14,100 
16»500 
5^680 
4,380 
5,030 

14,600 
6>770 

1&700 
7,440 
4,500 
3,240 



620 
7,000 
12,400 
9,890 
7,100 

6^330 
6,660 
4,660 
3,760 
2,970 

2,300 
2,200 
2,160 
2,000 
1,000 

766 
728 
931 
896 
700 

676 
600 
666 
600 

483 

483 
662 
6^780 
8,600 
2,710 
8,460 



Apr. 



10,600 
4,600 
2,970 
2,660 
2,830 

2,600 
2,300 
2,200 
1,450 
1,220 

1,400 
2,200 
3,600 
8,230 
8,700 

3,760 
3,020 
2,400 
2,300 
3,100 

1,650 
1,360 
1,220 
2,050 
2,460 

8,290 
2,900 
2,710 
2,610 
2,820 



2,300 
5,780 
4,400 
2,610 
2,000 

1,660 
1,660 
1,600 
5,460 
5,130 

3,030 
8,600 
4,230 
2,820 
2,610 

2,400 
2,400 
2,970 
4,000 
14,100 

18,400 
9,220 
6,210 
4,280 
3,970 

8,760 
8,650 
6,300 
6,780 
7,540 



Mmy. 



1,900 
1,660 
1,360 
1,260 
1,220 

1,170 

1,060 

981 

806 

786 

700 
668 
586 
666 

546 

488 

668 
760 
728 
630 



546 
2,000 
8,060 
3,000 

2,460 
1,840 
1,390 
4,830 
4,180 
3,070 



6,000 
8,560 
4,000 
4,880 
4,880 

4,820 
6,680 
4,060 
4,600 
5,260 

4,600 
3,460 
2,820 
2,610 
2,200 

2,000 
1,800 
1,600 
1,600 
1,900 

1,900 
1,800 
1,600 
1,500 
1,660 

1,320 

1,130 

1,060 

836 

700 

600 



June. 



2,300 
1,700 
1,260 
1,130 
981 

728 
652 
600 

546 



482 
460 
486 
422 
400 

390 
422 
546 
685 
600 

460 
426 
406 
390 



365 
341 
826 
300 
290 



482 

460 

436 

3,280 

1,220 
760 
566 

526 
482 

460 
66 
841 
800 
290 

826 
302 
302 
290 
290 

300 
802 
290 
290 
278 

802 
290 
800 
266 
808 



July. 



314 
326 
314 
308 
290 

300 
836 
308 
290 
278 

666 
466 

400 
365 
358 

314 
308 
290 
290 
286 

378 
273 
266 
266 
260 

265 
248 
242 
814 
802 
290 



206 
308 
460 
366 
350 

408 

tn 

423 
390 
366 

363 
360 
666 

646 
390 

841 
836 
290 
800 
302 

290 
278 
266 
266 
256 

266 
266 
242 
186 
290 
341 



278 
266 
268 
266 
290 

266 
255 
250 
242 
240 

242 
232 
222 
217 
194 

186 
180 
186 
194 
186 

128 
113 
113 
140 
194 

212 
204 
208 
198 
194 
150 



290 
278 
266 
186 
242 

222 
222 
232 
227 
222 

212 
242 
232 
232 
255 



222 
212 
212 
232 

290 
278 
270 
266 
255 

232 
232 
222 
814 
750 
1,220 



Sept. 



106 
186 
194 
190 
190 

186 
145 
106 
91 
91 

1C8 
79 
74 
90 

178 

208 
74 
91 

128 
71 

60 
208 

5,030 

1,220 

546 

390 
358 
830 
308 
242 



365 
353 
314 
296 

280 
266 
266 
266 
266 

266 
255 
220 
186 
266 

248 
238 
222 
222 
200 

186 
186 
186 
204 
186 

186 
200 
222 
233 
223 
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Daily di$charge, in ucond-hti, of Peviigevoasut River at Plymouth, N, H.^for the yean 
ending Sept. SO, iWf-iW^— -Continued. 



Day. 



Oct. Not. Dec. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. 



1M4-15. 



1. 
2.. 
3.. 
4.. 
ft.. 

e.. 

7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
U.. 
15.. 

16.. 
17.. 
18., 
19.. 
20.. 

31.. 
22.. 
28.. 
24.. 
26.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 



1916-16. 



1. 
2.. 
3.. 
4.. 

6.. 

6.. 

7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
16.. 

16.. 
17.. 
18.. 
19.. 
20., 

21., 
22.. 
23.. 
34.. 
26., 

26.. 
27., 



30.. 



194 
212 
194 
190 
186 

186 
186 
186 
186 
194 

190 
186 
186 
186 
222 

186 
186 
186 
186 
266 

278 
266 
265 
266 
220 

186 
186 
186 
186 
186 
186 



460 
468 
466 
474 

616 

860 
688 
666 
616 
666 



600 

482 
460 
468 

742 
616 
666 

646 
626 

490 
460 
450 
432 
422 

429 

620 
686 
666 

676 
680 



186 
186 
242 
212 
242 



212 
216 
222 
266 

222 
222 

186 
186 
200 

290 

1,900 

686 

600 

326 

406 
380 
866 
366 
314 

290 
302 
646 
460 
366 



686 
656 

686 
636 
600 

468 
470 
600 
483 
466 



468 
443 
470 
636 

686 
606 

616 

482 

1,660 

2,180 

1,060 

850 

721 

683 



630 

690 

670 

1,200 



841 
841 
680 
1,010 
606 

640 
488 
366 
600 

460 

406 
408 
832 
290 
460 



600 
466 

194 
190 

186 
820 
300 
810 
260 

340 
340 
360 
186 
360 
186 



1,220 
968 
896 
886 
670 

686 

605 
616 
400 
488 

474 
468 
460 
466 
466 



616 

700 

2,160 

1,260 
966 
913 
786 
770 

2.300 
6,670 
2,860 
2,260 
1,980 
1,600 



266 
295 
410 
316 
226 

260 
220 
900 
690 
600 

460 
480 
450 
430 
400 

400 
380 
380 
940 

7,300 

3,900 
2,460 
1,600 
1,700 
1,600 

1,400 
1,300 
1,200 
1,060 
700 
640 



1,330 
1,660 
1,600 
1,400 
1,200 

1,300 
2,600 
1,300 
1,100 
900 

800 
760 
740 
720 
700 

660 
600 

660 
600 

480 

470 

700 

2,300 

2,970 

2,610 

2,200 
2,370 
4,130 
6,270 
4,820 
3,890 



600 
630 
670 
700 



700 

940 

1,360 

1,200 

920 

760 
740 
700 
670 
640 

1,400 
4,000 
2,300 
1,700 
1,400 

1,260 
1,100 
1,050 
900 
10^300 

16,200 
10^100 
8,800 



3,760 
4,970 
3,860 
2,860 
1,960 

1,250 

1,100 

860 

800 

870 

800 
700 
700 
660 
730 

740 
820 
800 
730 
660 

600 
620 
640 
760 
780 

1,450 
4,060 
3,860 
2,660 



8,610 
9,500 
8,110 
6,430 
6,620 

6,330 
4,800 
3,760 
2630 
2,100 

1,980 
1,680 
1,430 
1,260 
1,110 

1,260 
1,200 

770 
1,000 

949 

1,000 

1,050 

1,070 

913 

877 

842 
770 
816 
850 
810 
766 



2,060 
1,660 
1,360 
1,200 
1,160 

1,100 
1,060 
1,000 
980 
1,100 



730 
700 
640 
640 
680 

700 
860 
1,880 
2,900 
4,400 
7,700 



810 
700 
686 
600 

786 

721 

770 

1,340 

2,520 

2,800 

6,600 
10,800 
6,560 
3,970 
3,210 

3,230 
3,210 
3,000 
2,870 
2,850 

2,920 
2,200 
1,580 
1,400 
2,000 

3,860 
3,660 
2,770 
2,370 
2,160 



10,900 
6,100 
4,660 
3,660 
2,730 

2,800 
2,870 
2,320 
2,180 
1,890 



1,000 


2,020 


900 


2,660 


840 


2,820 


940 


3,230 


840 


2,370 


800 


2,900 


860 


3,660 


840 


4,730 


780 


4,620 


730 


3,360 



3,060 
3,780 
6,100 
7,490 
4,820 

4,740 
3,800 
3,260 
3,230 
3,660 



4,380 
3,600 
2,400 
1,950 
1,030 

1,430 
1,110 
1,310 
1,450 
1,610 

1,380 
965 
913 

1,080 

896 

850 
834 
860 
834 

806 

778 
742 
700 
664 
660 

630 
1,010 
965 
809 
700 
668 



4,280 
4,180 
4,340 
2,930 
3,060 

2,680 
2,700 
2,770 
2,780 
2,360 

1,770 
1,980 
1,450 
1,130 
967 

1,080 
2,720 
11,200 
6,300 
3,360 

2,660 
2,200 
2,230 
2,070 
2,120 

1,960 
1,770 
1,360 
1,090 
1,380 
8,000 



616 
670 
600 

474 
450 

450 
450 
418 



406 
474 
474 
474 
436 



600 

1,750 

1,060 

760 

676 
616 
482 
458 
450 

443 

400 
422 
405 
390 



2,070 
1,360 
1,160 
1,700 
3,660 

2,420 
2,690 
1,980 
2,120 
4,230 

6,380 
3,600 
3,290 
2,820 
2,100 

2,010 
2,400 
6,380 
4,870 
4,870 

3,460 
2,460 
1,760 
1,260 
1,130 

1,820 
1,380 
1,200 
1,380 
1,180 



474 
8,030 
6,070 
3,000 
2,300 

2,480 
1,560 
913 
12,900 
4,830 

3,000 
2,070 
1,460 
1,170 
1,110 

986 

949 

960 

1,080 

1,050 

1,090 
1,080 
1,220 
1,220 
1,160 

1,430 
1,400 
1,240 
1,110 
1,260 
1,060 



1,070 
1,080 
6,670 
4,230 
3,400 

2,300 
1,750 
1,170 
1,080 
967 



676 

1,060 

810 

700 

616 
666 

640 
676 
616 

636 

695 

1,800 

1,760 

1,470 

743 
616 
1,110 
676 
665 
466 



1,000 
1,090 
1,800 
1,200 
1,640 

1,680 
1,290 
1,160 
l,OaO 
1,130 

877 

742 

770 

1,220 

1,000 

1,090 
986 

1,150 
985 
7«2 

665 

1,000 
6,950 
3,600 
1,760 

2,080 

1,450 

981 

800 

742 
770 



636 
450 
429 
397 
450 

440 

429 

429 

1,830 

3,360 

1,300 
949 
700 
566 

490 

474 
423 
439 
390 
374 

359 
353 
335 
443 
423 

408 
436 
463 
486 
416 
397 
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M^ iitehar^, in aeond'/eet, o/ Pemigewa$$ei Rwer ai Plifmoutk, N. H,,for tkefean 
ending Sept. SO, iPif-iPi*— Continued. 



Dt7. 



Oct. Not. Dec Jan. Feb* Mar. Apr. Mmy. June. Jnly. Aug. Sept. 



1916-17. 

1 

2 

8 

4 

S 

< 

7 

S 

9 

W 

U 

« 

J3 

14 

IS 

If 

17 

18 

19 

» 

a 

22 

a 

24 

25 

% 

27 

28 

29 

30 

II 

1917-18. 

1 

2 

8 

4 

S 

6 

7 

8 

9 

10 

U 

12 

U 

14 

15 

M 

17 

18 

19 

29 

21 

22 

21 

H. 

28 

28 

27 

28 

29 

30 

a 



ns 

700 

620 



490 
480 
422 
422 



300 
8M 
970 
640 

06 

490 
4M 

450 
1,490 

l,fi20 

1,130 

770 

6M 

606 

600 
645 
500 

470 
458 
474 



273 
832 
832 
832 

700 
600 
443 
458 
450 

401 
847 
416 
700 
600 



856 
4SB 
801 

416 

700 
438 
420 
406 



1,180 
714 
1,130 
1,310 
1,400 
11,200 



480 
680 
686 
636 



420 

800 

450 
423 
468 
4U 

436 
406 

406 
433 
466 

600 

488 

380 

6,660 

3,840 

1,700 
1,130 
1,200 
MO 
2,^0 



3,686 
2,280 
1,680 
1 400 
1,180 



806 
788 

714 
688 

664 
640 
610 
675 



566 

626 
636 
038 
474 

486 
668 
888 

400 
450 

400 

400 
890 
380 
400 



2;ooo 

1,700 
1440 
1,400 

2,020 
1,730 
1280 
1 110 
1,300 

1,060 
850 
838 
688 
640 

600 

660 
800 

470 
450 



700 
600 
600 

450 
416 



850 
800 



416 
480 

806 
440 
400 

880 
840 
816 
200 
826 

876 
296 
880 
428 
40O 

860 

808 



418 
430 
430 

418 



876 
866 
866 
336 

830 



400 
806 
416 
400 
800 

610 
640 
600 
680 



660 
440 
428 
400 
840 

1,600 

1,250 

1,060 

850 

700 

610 
660 
666 

620 
610 

670 
640 



660 

610 



860 
836 

280 
286 
280 

300 
250 
200 

280 
280 

260 



300 
300 

850 
300 
260 
300 
800 

810 
850 
830 
300 



376 
350 
336 
350 
376 
276 



476 
480 
450 
450 
400 



450 

4n 



830 
860 



420 
420 



400 
430 
400 
430 

480 

400 
430 
400 
880 

400 
430 
690 



380 
900 
150 



360 
330 
360 
386 
160 

196 
300 
300 

800 



800 

660 
900 
900 



470 
600 
700 
750 
770 

750 
1,000 
1,800 



820 
640 
640 

638 



640 
600 
486 
600 
500 

480 
630 
500 
476 
500 

480 
468 
626 
470 
480 

400 
530 
700 
930 
3,050 

8,310 
4,000 
9,280 
9,860 
6,670 
4,690 



1,700 

1,300 

1,100 

960 

900 

900 
860 
770 
730 
716 

780 
636 
600 

670 
640 

640 
660 
750 
930 
1,350 

1,750 
3,700 
4,080 
8,680 
8,530 

8,460 
8,310 
3,680 
3,860 
3,450 
4,180 



6,400 
6,110 
6,130 
8,790 
8,150 

8,800 
4790 
8,650 
3,610 
1,980 

1,630 
1,650 
1,430 

ilooo 

1,630 

1,560 
1 500 
3640 
3,810 
6,780 

6,980 
8,340 
9,650 
7,900 
6,130 

4,860 
8470 
8,000 
3,800 
4,840 



6,430 
7,100 
9,500 
4730 
8,110 

3,600 
8,050 
8,600 
8,350 
8,940 

8,000 
3,770 
3^300 
3,480 
3,830 

4,380 
4,600 
4; 950 
8,000 
3,300 

3,300 
4660 
4,610 
4^840 
3,930 

3,370 
3350 
3,340 
8,870 
4,650 



8,660 
8,110 
3,920 
3,630 
3|660 

3,650 
3,630 
3,480 
3,770 
3,770 

3,630 
8,170 
8060 
3,920 
4,180 

3,670 
3,500 
3,800 
3^780 
8;660 

6,060 
8,600 
3,950 
4fel0 
8,270 

2,710 
2,480 
2,330 
3,640 
3,660 
3,830 



4,970 
4,630 
8,100 
3610 
3,340 

1,900 
3,680 
3630 
8130 
1,660 

8,810 
3,730 
1 680 
4130 
8,180 

3,110 
1,700 
1,430 
1 360 
1,110 

1,050 
918 
770 
700 
640 

616 
676 
1,090 
670 
676 
786 



3,050 
3,110 
8,170 
8)700 
3j870 

2,480 
3300 
1,880 
4,900 
3,650 

6,360 
11,600 
8,140 
4,610 
3,980 

2,800 
4,820 
13,500 
6,660 
3,610 

3,960 
3,610 
3,000 
1,820 
3,350 

1,770 
1,460 
1,290 
1,000 
3,110 



700 
840 
742 
606 
626 

500 
610 
1,240 
640 
700 

1,170 

981 

1,700 

1,130 

850 

700 
506 
586 

500 
474 

466 

616 
1.700 
2,300 
1,700 

1,000 
786 
700 
640 
616 



3,060 

1,680 

1,200 

896 

981 

810 
714 
670 
680 
676 

646 

616 
700 
663 
500 

666 

646 
483 
483 
630 



400 
406 
433 
482 



416 
800 
880 
884 
450 



006 

696 
630 
450 



466 

616 
676 
666 

686 

696 
646 
664 
1,130 
877 

653 
626 
666 
482 
468 

300 
390 
300 
390 
300 

401 
306 

830 
347 
365 

338 



436 
871 
866 

830 
416 

850 
366 
366 
322 
856 

416 
866 

841 
841 
853 



474 
714 
640 
450 

406 
606 
423 
422 
1,070 

640 
626 
406 
423 
470 
806 



830 
366 
806 

300 
273 

841 
866 

853 
1,000 
3,660 

1,680 
826 
663 
646 
666 

686 

443 
416 
894 
866 

866 

888 
866 

814 
830 

836 
841 
841 
378 
266 
278 



680 
700 
666 

482 
422 



380 
366 

347 
847 
264 
841 
276 

236 
247 
314 
218 
216 

212 
212 
222 
240 
814 

212 
272 
264 
266 
236 



806 



341 
302 

284 
820 
276 
200 
844 

240 
326 
841 
826 
366 



377 

406 

1,180 

860 

2,960 
2,300 
1,260 
1,090 
2,350 

1,890 
10,000 
4 230 
2920 
1680 



_No«.-.8tan disciitffe retetion affected by lea Dee. 8^ 1911, to Apr. 8, 1912; Jan. 7 to Mar. 21, 1913; 
Btc 19, miito Kar. 2. 1914; Dec. 22, 1914, to Feb. 28, 1916; Jan. 3-33 and Feb. 4 to Mar. 81, 1916; Dec. 16, 
m^ to Mar. 2& 1917; Not. 26, 1917. to Mar. 31, 1918; discharse for theae periods determined from gage 
^^jAtoeorrecMfor ^Eect of loe. Discharge on Sundays (gage not read) estimated by bydrograph com- 



1 vltli reeorda of flow of other liTin. 
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SUBFACB WATER SUPPLY, 1»18, PART I, 



Monthly discharge of Pemigewasaet Rivet at Plymouth ^ N. E,y/or the yean ending Sept, 

SO, 191t-1918, 
[Drainage area, 815 square mileB]. 



Ifonth. 



Discharge in seoond-feet. 



Maximum. 



If fahntiin - 



Mean. 



Per 

square 
mile. 



RunK)ff 
rdepthin 
mczkeaon 
drainage 
area). 



1911-12. 

October 

November 

December 

January 

Febniairy 

March 

April 

May 

June 

July 

August 

September 

The year 

1913>13. 

October 

November 

December 

January 

February. 

March... i 

AprU 

May 

June 

July 

August 

September 

The year 

i9ia-i4. 

October 

November 

December 

January : 

Fsbmary 

March 

^:::::::::::::::::::::::::::: 

June 

July 

August 

September 

The year 

1914-15. 

October 

November 

December 

January 

February 

March... 

April 

May 

June 

July 

August 

Sq^tember 

The year 



4,660 
2,560 
4,820 
3000 

410 
6,100 
11,600 
6,830 
4,720 

482 
5,460 
1,760 



11,600 



9,610 
9,550 
2,770 
5,560 
1,600 
18»700 
10,500 
4,820 
2,300 
566 
»0 
5,030 



18^700 



7,670 

11,100 

1,600 

1,400 

1,180 

12,400 

18,400 

6,680 

3,380 

665 

1,290 

525 



1(^400 



378 
1,900 
LOlO 
7,300 

1(L200 
9,500 

10,800 
4,280 
1,750 

12,900 
5,060 
3,060 



875 
720 
660 
849 
260 
260 

967 
278 
208 
255 
290 



1,820 

iJOTO 

1)890 

626 

806 

1,320 

6^100 

?,860 

1,030 

251 

683 

466 



2.15 
1.74 
2.26 
1.02 

.496 
2.15 
&20 
4.65 
1.67 

.406 
1.11 

.758 



206 



1,370 



2.23 



858 
630 
555 

850 
420 
850 
1,220 
482 
290 
242 
113 
60 



1,380 
1,600 

1 no 

1 970 

685 

4860 

?,790 

1480 

621 

312 

210 

375 



2.24 

2.60 

1.80 

3.20 

Lll 

7.89 

4.54 

2.41 

1.01 

.507 

.841 

.610 



00 



1,460 



2.37 



342 
482 
480 
885 
375 
482 
1,660 
600 
266 
186 
186 
186 



1,190 

i;880 

710 

608 

602 

2,980 

4,750 

2,750 

49ft 

836 

290 

251 



1.03 
3.16 
1.15 
.960 
.979 
4.85 
7.72 
4.47 
.805 
.546 
.472 
.406 



180 



186 
186 
186 
220 
600 
756 
600 
680 
890 
474 
665 
871 



1,360 



308 

354 

391 

1,060 

2,590 

2,560 

2,720 

1,230 

548 

2,060 

1,860 



2.21 



.576 

.636 
1.72 
4.21 
4.16 
4.42 
2.00 

.891 
8.88 
3.81 

.870 



16^200 



186 



1,290 



2L10 
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Monthly disduarge of PemigewoMset River at Plymouth, N, E.,/or the yean ending SepU 

SO, i9if-i9i5— Continued. 



Month. 



Diacbarge in 8eoQiid4eet. 



luizliiiuiii. 



wM^fmiiyn , 



Mean. 



Per 
•quara 
mile. 



Bon-off 
(dapthin 
inooeson 
draioage 
area). 



1915-ic. 

Oetobcr 

NoT«mb«r 

I>eoeaiber 

Jaonary 

Frtunanr 

MMith 

^::::::::::::::::::::::: 

June. 

July 

August 

80^«mber 

Tb«7«ar 

1916-17. 

October 

November 

I>ec«mber 

January 

Febmary 

Mardi 

fc::::::;:::::::::::: 

Jane. 

July 

Angost 

September 

The year 

1917-18. 

October 

Norember 

December 

Jaanary 

fMiniary 

MUth 

g!!::::::::::::::::::::::: 

June. 

July 

August 

September 

The year 



860 
3,180 
6,670 
6,270 
4,970 
7,700 
10,900 
11,900 
6^330 
6,670 
2,850 
8,030 



11,200 



1,530 
5,560 
6,860 
1,600 
690 
9,860 
9,660 
6,080 
13,600 
2,060 
1,070 
700 



18,600 



11,300 
3,680 
460 
850 
1,800 
4,180 
9,600 
4,970 
2,800 
1,180 
2,660 

10,000 



423 
448 
460 
470 
600 
620 

1,890 
967 

1,130 
466 
886 
255 



634 

678 

1,130 

1,730 

1,660 

1,880 

8,870 

3,780 

^630 

r,310 

687 

615 



0.868 
1.10 
1.84 
3.80 
3.53 
3.34 
6.29 
4.44 
4.26 
2.13 
.964 
1.00 



265 



1,660 



Z64 



884 

880 

800 

890 

830 

480 

1,480 

2,320 

1,090 

880 

222 

212 



666 

805 

1,040 

688 

481 

1,700 

3,940 

2,980 

3,880 

662 

462 

384 



1.07 
1.46 
1.60 
1.04 
.701 
2.76 
6.41 
4.86 
6.31 
1.06 
.735 
.543 



212 



946 
860 
290 
900 
160 
600 
3,900 
616 
466 
806 
366 
340 



1,470 



815 

875 

277 

462 

1,700 

8,760 

1,940 

876 

513 

634 

1,290 



2.39 



1.60 
1.38 
.610 
.460 
.761 
2.76 
6.11 
8.15 
1.43 
.834 
.868 
3.10 



11,300 



160 



1,130 



1.8 



1.00 
1.38 
3.13 
8.38 
3.73 
3.68 
7.03 
6.13 
4.76 
3.46 
1.10 
1.13 



34.45 



1.28 

1.68 

1.95 

1.20 

.73 

8.18 

7.15 

6.69 

7.04 

1.24 

.86 

.61 



82.40 



1.78 

1.48 

.70 

.62 

.78 

8.18 

6.82 

8.68 

1.68 

.96 

1.00 

2.84 



24.72 
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SURFACE WATER SUPPLY, 1918, PART I. 



Dojfa ofittfideme^ in dUcharge of Pemiffewamet River at Plymouth, N, H,, during Ai 
yean ending Sept, SO, 1912-1918, 





oharge 
in sec- 
ond 
feet. 


Theo- 
retical 
horse- 
power 
per foot 
OffalL 


Days Of deficiency in discharge. 


per square mile. 


mi-12< 


1912-13. 


1918-14. 


1914-15. 


1915-16. 


1916-17. 


1917-18. 


0.1 


62 
98 
123 
185 
246 

806 
360 
480 
492 
554 

615 
677 
788 
800 
861 

923 

084 

1,080 

1 170 

1,260 

1,800 
1,540 
1,700 
1,860 
2,160 

2,460 
3,080 
4,310 
6,150 
91230 

12,300 
15,400 
18,600 






1 
9 
14 
21 
46 

78 
100 
122 
145 
162 

177 
194 
206 
218 
216 

219 
224 
232 
240 
248 

256 
264 

m 

289 
800 

311 
827 
341 
352 
867 

861 
363 
864 












.15 
















.2 
















.3 


21.0 
28.0 

86.0 
41.9 
48.9 
56.9 
62.9 

09.9 
76.9 
88.9 
90.9 
97.8 

106 
112 
123 
133 
143 


ii* 

78 
111 
186 
147 
150 

170 
179 
191 
201 
208 

222 
280 
243 

250 

9fA 










3 


.4 


89 

87 
105 
132 
165 
193 

213 
220 
228 

241 
246 

247 
260 
257 
260 
267 

270 
283 
290 
200 
299 

810 
320 
386 
354 
360 

362 
364 
365 


47 

02 
78 
106 
136 
150 

163 
175 
186 
201 
212 

222 

228 
251 
263 
274 

282 
296 
302 
307 
315 

322 
334 
340 
353 
860 

868 

364 
365 


6 
18 
32 

77 
100 

124 
141 
160 
170 
186 

191 
196 
208 
221 
229 

MO 
245 
249 
256 
273 

292 

. 818 
343 
358 
364 

866 


10 

19 
87 
96 
148 
183 

196 
214 
235 
226 
282 

286 
288 
242 
246 
248 

258 
262 
267 
272 
278 

283 
313 
838 

855 
360 

364 
866 


15 


.6 


55 


.6 


107 


.7 


139 


^ 


164 


.9 


188 


1.0 


208 


1.1 


223 


1.2 


288 


1.3 


248 


1.4 


2S3 


1.5 


380 


1.6 


962 


1.75. 


266 


1.9 


275 


2.05 


270 


2.26 


158 %4 


283 


2.5 


175 
198 
210 
246 

280 
350 
489 
609 
1,060 

1,400 
1,750 
2,100 


260 
278 
281 
289 

300 
314 
342 
858 

863 

366 
366 


286 


2.75 


292 


3.0 


299 


3.5 


366 


4.0 


314 


5.0 


883 


7.0 


351 


10.0 


860 


15,0 


863 


20.0 


365 


25.0 




80.0 




35.0 


21,500 


2,440 





365 






...••••• 







NoTB.— ffae above table dves the theoretical horsepower per foot of fall that may be developed at differ- 
ent rates of discharge and shows the number of da3r8 on which the discharge and corresponding hcrsepower 
were respectively less than the amounts given in the columns for disduirge and horsepower. In using 
this table allowance should be made for the various losses, the principal ones being the wheel loss, wblon 
may be as large as 20 per cent, and the head loss, which may be as large as 5 per cent. 

MXRBDCAOK RXVSB AT FRAVXLZN JTTirOTIOV, V. H. 

Location. — ^At covered wooden bridge of Boston & Maine Railroad 1 mile below 
confluence of Pemigewaaset and Winnepeeaukee rivere, at Franklin JimctioD, 
Merrimack County. 

Drainage area.— 1,460 square miles. 

Records AVAiLASLE.^July 8, 1903, to September 30, 1918. 

Gage.— Standard chain gage fastened to floor of bridge on upstream side over the 
west channel; read by F. R. Roers. A gage painted on the downstream ri^t- 
hand side of the center pier gives results considerably in error for low stages. 

Discharge measurements. — ^Made from upstream side of bridge. 

Channel and control.— Coarse gravel and bouldera; fairly permanent. 

Extremes of discharge.— Maximum stage recorded during year, 13.0 feet at 7 a. m. 
October 31 (discharge, 18,000 second-feet); minimum stage recorded, 4.0 feet 
ai 6 a. m. August 26, 6. a. m. August 31, and 6 a. m. September 13 (discharge, 
1,030 second-feet). 

1903-1918: Maximum stage recorded, 19.5 feet at 5 p. m. April 21, 1914 (dis- 
diarge by extension of rating curve, 32,300 second-feet); minimium stage re- 
corded 3.30 feet October 4, 1903 (discharge by exteosioD of rating curve, 250 
second-feet). 
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los. — StageHiischufe reUtkm usually afiected by ice dunag (he winter. 

Rbgviation. — Flow affected by storage in Winnepesaukeei Squam, and New Found 
lakes, and by the operation ol mills above the station. 

AocuRACY. — Stage-diachaige relation subject to slight changes. Rating curve fairly 
well defined below 10,000 second-feet. Gage read to half-tenths once or twice 
duly, except on Sundays and numerous other days with no readings. Gage not 
read from January 24 to February 26. Readings of doubtful accuracy. Daily 
diachaige ascertained by applying mean gage height to rating table. Records 
poor. 

Cooperation. — Gage heights furnished by the proprietors of locks and canals on 
Merrimack River. 

Discharge measurements of Merrimack River at Franklin Junction, N. 2f., during the 

year ending Sept. SO, 1918. 

[Made by M. R. Suokpole.] 



Date. 


b^SSt. 


Dia- 
oharge. 


Date. 


hd^. 


Dia- 
oharge. 


Dee. 30 


Feet. 
• 4.62 
a 6.66 


See.-fl. 


Feb. 26 


Feet. 
«6.fl8 
6.07 


8ee.-ft. 
1,360 
3.570 


Jan. 21.. 


Mar. 26 







o Stage-dlacharge lelation ailected by iee. 

Dinty die charge f in ucxmd-feei, of Merrimack River at Franklin Junction, N. H., for the 

year ending Sept. SO, 1918. 



I>*y. 



Oct. 



Nov. 



Deo. 



Mar. 



Apr. 



May. ' June. 



July. 



Aug. 



Sept. 



1.. 
2.. 
3.- 
4.. 
6.. 

6.. 
7.. 
8.. 
».. 
10.. 



1,440 
1,440 
1,440 
1,440 
1,440 

1,400 
1,600 
1,600 
1,530 
1,030 

1,620 
1,630 
1,650 
1,550 
1,630 

1,630 
1,730 
1,730 
1,630 
1,630 



21 1,800 

23 1,830 



11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
16.. 
U.. 
30.. 



33.. 
30. 
31.. 



1,630 
1,440 
1,630 

2,830 
2,280 
2,160 
2,040 
2,680 
17,900 



6,200 
3,790 
3,120 
3,800 
2,540 

2,960 
2,160 
2,010 
1,980 
1,820 

1,750 
1,730 
1,630 
1,530 
1,440 

1,600 
1,440 
1,450 
1,440 
1,630 

1,630 
1,530 
1,630 
1,630 
1,500 

1,480 
1,440 
1,480 
1,500 
1,480 



1,530 
1,440 
1,350 
1,300 
1,260 

1,360 
1,260 



4,300 
3,600 
3,000 
2,800 
2,040 



6,000 
13,600 
15,500 
8,510 
7,250 



2,040 


6,830 


l,tt30 


6,300 


2,040 


6;ooo 


1,980 


6,800 


2,000 


6,410 


2,040 


6,200 


2.040 


6,000 


l,tt30 


6,800 


2,040 


5,300 


2,040 


4,840 



1,980 
1,960 
1,930 
2,160 
1,830 

1,830 
2,040 
2,280 
4,400 
3,620 

3,450 
3,450 
3,120 
1,930 
6,200 
6,500 



6,200 
5,600 
6,200 
6,200 
5,800 

6,200 
6,410 
6,000 
6,620 
5,800 

5,020 
4,480 
4,100 
4,480 
6,200 



6,000 
6,800 
5,600 
4,660 
4,600 

4,448 
4,480 
4,130 
3,450 
3,970 

3,790 
3,300 
2,820 
4,300 
5,800 

8,790 
3,120 
2,680 
2,400 
2,280 

2,040 
2,040 
1,830 
1,820 
1,720 

1,600 
1,630 
1,930 
1,930 
1,820 
1,820 



1,620 
1,650 
1,720 
1,630 
1,620 

1,480 
1,480 
1,630 
1,600 
1,720 

1,820 
2,040 
2,540 
2,160 
1,830 

1,700 
1,630 
1,630 
1,630 
1,440 

1,440 
1,620 
2,800 



3,120 

2,040 
2,040 
1,930 
1,830 
1,800 



1,830 
1,530 
1,630 
1,400 
1,860 

1,860 
1,300 
1,860 
1,630 
1,440 

1,400 
1,360 
1,800 
1,700 
1,980 

1,730 
1,620 
1,620 
1,440 
1,350 

1,300 
1,360 
1,360 
1,170 
1,260 

1,360 
1,250 
1,250 
1,260 
1,260 
1,260 



1,100 
1,150 
1,170 
1,220 
1,220 

1,170 
1,170 
1,200 
1,200 
1,260 

1,170 
1,220 
1,080 
1,170 
1,300 

1,400 
1,360 
1,300 
1,440 
2,280 

2,820 
2,700 
2,680 
3 960 
3,450 

3,790 
14,000 
8,720 
6,800 
3,450 



MotB. — ^Dfaoharce on Buzidajra and other dajra gage wm not read estimated by oomparison with records 
obtiliied at aeyeral otber statlona. 
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Monthly discharge of Merrimack River at Franklin Junctian, N. H.^/or the year ending 

Sept, SO, 1918. 

• [Drainage area, 1,400 square mUes.] 



Mcnth. 



Discharge in seocKHMBet. 



Ulyiltnirn B, 



Mean. 



Per 

square 
mile. 



RunHjff 
(depth in 
mchflsoo 
drainafe 
ana). 



October.... 
November.. 
December.. 

January 

February... 
March...... 

Awil 

uSy 

June 

July 

August 

September.. 



17,000 

6,aoo 



1,400 
1,440 



5,500 
15,500 
6,000 

3,6ao 

1,820 
4,130 
14,000 



1,830 
4,100 
1,530 
1,440 
1,170 
1,080 
1,060 



2,230 
1,OT0 
1,100 
830 
1,230 
2,660 
6,300 
3,240 
1,800 
1,410 
1,400 
2,570 



1.52 

L35 

.753 

.637 

.842 

1.83 

4.38 

2.22 

1.20 

.066 

1.02 

1.76 



1.75 

1.51 

.87 

.73 

.88 

2.10 

4.80 

2.56 

1.44 

1.11 

1.18 

L06 



The year. 



17,000 



2,260 



1.55 



30.08 



Note.— Mean monthly discharge for December, January, and February estimated at 1.7 times disofaarfs 
of Pemigewasset River at Plymouth plus discharge ftom Lake Winnepesaukee at Laksport. 

UBBOEAOK BIVXR AT LAWmSVOX, MASS. 

Location. — ^At dam of Essex Co., in Lawrence, Easex County. 

Drainaoe area. — ^Total of Merrimack Biver basin above Lawrence, 4,663 square 
miles; net drainage area, exclusive of diverted parts of Nashua and Sudbury 
Elver and Lake Cochituate basins, 4,452 square miles. 

Records available.— January 1, 1880, to September 30, 1918. 

Computations of discharge. — ^Accurate record is kept of the flow over the dam and 
through the various wheels and gates. This flow includes the water wasted into 
the Merrimack from the Nashua, Sudbury, and Cochituate drainage basins. 
Estimates of the qiiantity wasted from these basins is furnished by the Metropoli- 
tan Water and Sewerage Board of Boston and subtracted from the quantity meas- 
ured at Lawrence to obtain the net flow from the net drainage area of 4,452 square 
miles. 

Diversions. — Practically the entire flow of the South Branch of Nashua Biver, Sud- 
bury River, and Lake Cochituate is diverted for use by the Metropolitan water 
disUict of Boston. 

Regulation. — Flow regulated to some extent by storage in Lake Winnepesaukee. 
The low-water flow of the stream is affected by operation of various power plants 
above Lawrence. 

Storage. — ^There are several reservoirs in the basin. It is estimated that the mi/a 
surface is about 3.5 per cent of the entire drainage area. 

Cooperation.— -The entire record has been furnished by R. A. Hale, principal assist- 
ant engineer of the Essex Co. ; rearranged in form for climatic year by engineers 
of the Geological Survey. 
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Daiu ^aduarge^ in uetrnd-fui^ of Merrimack River ai Lawrende, Man., for the year endino 

SepL SO, 1918. 



Day. 



Oct. 



Nov. 



Dec 



Jan. 



Feb. 



Mar. 



Apr. 



M»y. 



Jane. 



July. 



Aug. 



Sept. 



1. 
2. 
3. 
4. 
5. 

«. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

1«. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

2S. 

r. 

28. 
29. 
30. 
31. 



2,316 
2,358 
2,306 
2,356 
2,276 

1,804 
302 
2,457 
3,220 
3,966 

3,432 
1,739 
1,493 
271 
2,946 

3,302 
3,193 
2,548 
3,852 
2,028 



3,910 
3,063 
?774 
3,313 

3,901 
3,413 
3,616 
5,113 
4,723 
7,363 



14,903 
10,813 
6,773 
4,754 
5,753 

4,868 
4,481 
4,343 
8,873 
^438 

803 
4,531 
8,973 
3,737 
3,821 

8,507 

589 

8,727 
8,336 

3,887 
8,018 
8,650 
3,609 
1,066 

4,487 
3,689 
3,989 
693 
3,098 



3,409 
1,516 
4,405 
8,658 
8,364 

8>467 
3,843 
3,616 
786 
8,719 

3,175 
<854 
^631 
3,558 
2,013 



3,710 
^704 



8,379 
1^557 
779 
3,545 
1,160 

^196 
^561 
3,885 

3,663 



985 

2,442 
2,754 
2,613 
1,572 

381 
2,348 
^890 
2,246 
1,978 

1,950 
i;532 
539 
3,095 
2,858 

2,766 
2,896 
1,651 
1,476 
1,249 

8,069 
2,767 
2,625 
^542 
^506 

1,683 
587 
2,616 
2,662 
^435 
2,409 



2,491 
1,768 
629 
2,446 
2,630 

3,568 
^516 
^344 
1,786 
608 

2,561 
^767 
^666 

8,306 

3,917 
1,558 

4,083 
5,973 

6,518 
6,379 
$714 
5,189 
6,364 

6,855 
^431 
7;779 



7,823 
6,967 
6,298 
7,258 
6,609 

6,179 
6,170 
6v330 
4,741 
4;386 



817 
,068 
5,034 
5,001 
$809 



I 



8,929 
8^816 
7^384 
8,141 
8,277 

9,827 
11,684 
1^964 
15,576 
it; 505 

16,937 
16,463 
1$185 
14,331 
14,003 
15,455 



18,380 
30,716 
25,296 
25,928 
22,954 

17,944 
14,461 
13,955 
13,386 
13,694 

14,112 
13,222 
11,698 
10,861 
12,609 

14,495 
15,489 
1$261 
14,825 
13,572 

U,581 
13,143 
16^158 
1$998 
1$294 

13,742 
U,233 
9,615 
8,935 
8,684 



10,833 
13,487 
14,335 

9,671 

9,560 

7|836 
7; 868 
7,426 

JS 
8,096 
6,733 
i^831 

9,418 
7;974 
6;056 

?s 

6,299 

4,908 
4;881 
$866 
$964 

61221 
4,188 
8,876 
1,888 
$141 



8,128 
2,239 
4,778 
8,488 
8,590 

8,407 
8,570 
^103 
536 
4,018 

8,307 
8,414 
8,674 
8,0U 

2,863 
4,506 
8,863 
$048 
2,869 

3,016 
2,196 
896 
6,427 
6,469 

^215 
4,976 

$410 

2,812 

780 



4,063 
$554 
2,931 
688 
8,641 

2,887 
688 
3,967 
8,512 
2,591 

2,890 
2,667 
2,166 
570 
3,959 

3,300 
3,906 
8,458 
3,888 
2,477 



2,879 
2,774 
$745 
2,516 

2,514 
1,481 
804 
2,446 
2,213 
2,169 



2,065 
2,033 
1,241 
178 
2,155 

2,179 
$021 
$035 
2,139 
1,551 

2,060 
5,154 
$967 
8,601 
8,274 

2,660 
$150 
546 
2,906 
$363 

3,892 

1,902 
406 

1,634 
1,921 
1,940 
1,982 
1,974 
1,396 



278 

211 

2,551 

2,521 

2,246 

2,106 
1,116 
81 
1,812 
2,011 

1,977 
2,031 
$075 
1,824 
373 

2,090 
$105 
2,251 
2,505 
3,077 

2,581 
4,172 
7,605 
966 



% 



4,409 

8,402 
18,166 
1$546 
10,180 



Non.— Table shows the actual flow at Lawrenoe; not oonected for water wasted by the Metropolitan 
Water and Sewerage Board. 

Wedtly diseharge, in second-feet, of Merrimack River at Lawrence, Mass., for the year 

ending Sept, SO, 1918. 

[Weeks arranged in order of dryness.] 



Week ending Sunday— 





Wasting 




Measured at 

Lawrence 

(total drain- 


intoMenri. 

mack River 

from 

diverted 


From net 
drainage 


age area 
4, 663 square 


drainage 

basins C^ 

square 


<459 
square 
miles. 


1,541 


6 


1,535 


1,575 


7 


1,568 


1,658 


26 


1,632 


1,766 


16 


1,750 


1,864 


44 


1,810 


1,881 


12 


1,849 


1,901 


36 


1,865 


1,908 


8 


1,900 


$020 


12 


2,008 


2,102 


11 


2,091 


$125 


17 


2,106 


2^144 


20 


2,124 


2,257 


24 


2,233 


2,268 


16 


2,263 


2^284 


50 


8^235 


2^409 


80 


2^329 


• 3,460 


20 


2; 440 


3,504 


91 


2,413 


2,520 


56 


2,464 


$552 


19 


2; 533 


2,557 


22 


2,535 


$642 


84 


3; 558 



Fw square 

mUeof 
net drain- 



Sept 8 

ijti 

8«i>tl5 

Aaf.4 

Jtn.13 

Oct. 7, 1917.. 

Jtn.6. 

Anc.25 

Au|.ll 

J5y28. 

Feb. 10 

Fib. 8 

Jtn.27 

Oct. 14, 1917. 

hiL». 

I)«c30,1917. 
Oct. 21, 1917. 
Dec 23, 1917 
Dee. 16, 1917 
Wyll: 

Wtl7 



aM5 

.882 

.867 
.896 
.407 
.415 
.419 
.427 
.451 
.470 
.473 
.477 
.503 
.506 
.600 
.533 
.548 
.542 
.563 



.575 
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Weekly dUchargSf in tecond/eet, of Merrimach River at Lawrence, J£ae$., far ike pear 
mding Sept, SO, iPi*— Continued. 



WMk ending Sundfty—. 



Measured at 

Lawrence 

(total drain- 

asearei 

4,6®8quare 

miles). 



Waiting 

IntoMenl- 

mack River 

ftom 

diverted 

drainage 

tasln (211 

sqaare 

ndlee). 



From net 
drainage 

areaol 
4,4S2 

square 



Per square 
mile of 

net drain- 
age area. 



Sept. 22 

Dec. 2, 1017. . 

JulyM 

June 23 

Nov. 25, 1917. 

Aug. 18 

June 9.. 



Kov.18,1917. 
Dec. 9. 1917. . 
Oct. M, 1917.. 

June 16 

June 2. 



Nov. U, 1917. 

May 28 

June 30 

Mar. 17 

Feb. 24 

Mar. 10 

Mar.r 

May 
May 

Nov. 
Sept. 
Mar. 

Apr. 
Apr. 

t&\ 

Apr. 



19 

12 

4,1917. 

.29 

24 

6 

14 



2,000 
2,710 
2,787 
2,855 
a; 906 
3,062 
3,060 
8»103 
3,161 
3,268 
8,828 
3,507 
3,770 
4,805 
4,506 
4,853 
5^610 
5,021 

7^840 

7; 638 

7;705 

0,017 

10,610 

11,060 

12; 086 

13,740 

13,070 

15,683 

20,054 



68 

64 

21 

31 

63 



12 

65 

80 

100 

11 

15 

108 

13 

38 

242 

267 

236 

360 

55 

78 

135 

134 

107 

172 

78 

173 

U6 

130 

00 



aSDD 

.504 

.621 

.634 

.630 

.684 

.001 

.682 

.602 

.710 

.745 

.805 

.825 

.064 

1.004 

1.036 

1.202 

1.277 

1.506 

1.636 

1.608 

1.700 

1.005 

2.330 

2.448 

2.890 

3.047 

3.113 

3.403 

4.684 



Monthly discharge of Merrimack River at Latcrence, Mass, , for the year ending Sept, SO, 1918, 



Montk. 



Mean discharge in second-feet. 



Measured at 
Lawrence 

(totaldrainr 
age area, 

4,663 sqaare 
miles). 



Wasting 
into Merri- 
mack from 
diverted 
drainage 
ba8ins(211 
square 
xniles). 



From net 
drainage 
ireaof 4,452 

square 

miles. 



Per 
square 
mile of 
net drain- 
age area. 



Run-off. 



Depth in 
inches on 
drainage 



Percent 

ofrain- 

faU. 



Rainfall 
in inches. 



October 

November 

Daoember 

January 

Febnia^ 

Marah 

April 

May 

June 

July 

August 

September — 

The year 



2,780 
4,007 
2,606 
2,114 
3,786 
0,060 
14,073 
6,025 
3,304 
2,478 
2,101 
3,828 



40 

82 

77 

88 

142 

230 

117 

67 

22 

18 





2,781 
3,025 
^631 
2,076 
^644 
8,830 
14,856 
• 6,858 
3,372 
2,460 
2,002 
3,770 



0.613 

.882 

.560 

.466 

.810 

1.063 

3.337 

1.540 

.767 

.563 

.470 

.847 



0.707 

.084 

.666 

.537 

.853 

2.286 

3.724 

L776 

.845 

.638 

.542 

.045 



12.6 
OLl 
23.4 
18.6 
20.5 
106.0 
126.7 
88.2 
22.3 
10.8 
10.1 
12.3 



4,837 



76 



4,762 



1.070 



14.493 



36.1 



5.60 
1.08 
3.80 
3.88 
2.80 
2.30 
2.94 
2.16 
3.79 
3.23 
2.84 
7.70 



40.12 



'..—The monthly discharce in second-feet 
;able, do not represent the natural flow ' 



luare mile and the runoff in depth in inches, ahowa 
)E)asin because of artificial storafs. 
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SMITH RiyXR JOLAR BRISTOL, V. H. 

Location. — ^At hi^wmy bridge in South Alexandria, 3 miles from Brifltol, Grafton 
County. 

Brainaob area. — 78.5 square miles (measured on Walker map). 

Recohds available. — May 11 to September 30, 1918. 

CLaob. — Vertical staff attached to downstream side of left abutment of highway bridge; 
read by Geoige Perry and Archie Flandere. 

Discharge keasvbements. — Made fipm downstream side of highway bridge or by 
wading. 

Channel and control. — Channel rough and covered with boulders; control ledge 
rock and boulders 130 feet below gage. 

Extremes or discharge. — Maximum stage recorded during period May II to Sep- 
tember 30, 2.08feetat6p.m. May 14 (dischaige, 311 second-feet); minimum stage 
recorded during period, 0.70 foot at various times during July, August, and Sep- 
tember (dischaige, 11 second-feet). 

Ice. — Ice fcmis to a considerable thickness during winter; stage-dischaige relation 
affected. 

Regulation. — ^The operation of the few small mills above the gage does not greatly affect 
the distribution of flow. Several small lakes in the basin; but little if any storage 
r^ulation. 

AocuRACT. — Stage-discharge relation probably perman^it except when affected by 
ice. Rating curve well defined between 10 and 600 second-feet. Gage read to 
hundredths twice daily. Daily dischaige ascertained by applying mean daily 
gage height to rating table. Records good. 

Disduarge meatwremenU of Smith River near Bristol ^ N. ff., during the year ending SepL 

30, 1918. 



D*te. 



Made by— 



Oafe 
height. 



DIs- 
ohargo. 



lCi7 13 

19 
July 18 



A. N. Weeks 
C. H. Pierce. 
....do 



Feet, 
L30 
L28 
.72 



8tc.-fL 
O106 
85 
12.8 



a Results uDoertain; measuremeot not nsed in developing rating curve. 

Note.— Several addltioiial discharge measurements obtained subsequent to Sept. 30 were used in deter- 
mining the rating curve. 

Daiiy ditdutrge, in tecond-feet, of Smith River near Briitol, N,H,,for th4 year ending Sept. 

SO, 1918. 



i>ay. 


Hay. 


June. 


July. 


AMg. 


Sept. 


DV. 


May. 


June. 


July. 


Aug. 


Sept. 


1 




52 
49 
30 
32 
26 

28 
43 
46 
38 
38 

46 
52 
82 
60 
52 


32 
33 
22 
24 
23 

22 
24 
26 
26 
26 

25 
24 
25 
26 
26 


11 
13 
13 
11 
11 

12 
11 
18 
22 
83 

65 
52 
52 
55 
26 


20 
22 
23 
25 
18 

11 
12 
13 
14 
13 

16 
20 
28 
28 
28 


1 16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 


167 
129 
108 
92 
82 

84 
84 
67 
52 
52 

58 
72 
62 
46 
46 
50 


46 
42 
35 
34 
35 

28 
92 
86 
56 
49 

46 
41 
39 
37 
33 


24 
23 
21 
20 

18 

18 
16 
14 
14 

14 

13 
11 
11 
13 
15 
11 


29 
31 
27 
23 
20 

14 

13 
13 
11 
11 

11 
11 
13 
13 
14 
20 


38 


2 




83 


3 




31 


4 




33 


S 




35 


6 




43 


7 




67 


8 




63 


9 




58 


10 




50 


11 

Q. 

13 

14 

U 


150 
116 
100 
282 
265 


242 

282 
268 
248 
248 



None.— Dally discharge Sept. 21-25 estimated by comparison with records at gaging staUons in near-by 



408**— 21— WSP471- 
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Monthly d%9charge of Smith River near Bristol, N. H., for the year ending Sept, SO, 1918. 
[DralDogo area, 78.5 square miles.] 



Mooth. 



May 11-13. 

June 

July 

August 

September 



Discbarge in second-feet. 



282 
92 
S3 
05 



Mean. 



46.4 

aa? 

2L9 
66.7 



Per 
square 
mile. 



L31 
.591 
.264 
.279 
.850 



RUD'Oif 

(depth in 
incneson 
drainage 

area). 



1.Q2 
.66 
.30 



COVTOOOOOK RIVB& HEAR ELMWOOD, IT. R. 

Location. — ^At covered hi^way bridge on county road between Hancock and Green- 
field, Hillsboro County, half a mile below mouth of Kimball Brook and 1) miles 
south of Elmwood railroad station. 

Drainaob area. — 168 square miles (measured on topographic maps). 

Kecords available. — September 20, 1917, to September 30, 1918. 

Gaqe. — Chain on upstream side of bridge; read by Mrs. G. M. Elliott. 

DiscHAROB MEASURBMBNTS. — Made from bridge or by wading. 

Channel and coNTROL.-^-Stream bed is covered with boulders and gravel. Control 
at low stages is rock ledge about 50 feet below gage and is well defined; at high 
stages control is probably at a storage dam about 3 miles downstream. 

ExTRBMBS OF DISCHAROB. — Maximum stage recorded during year, 7.33 feet at 1 p. m. 
April 3 (discharge, 1,790 second-feet); a stage of 7.50 feet occurred at 1 p. m. 
March 23, but stage-dischai^ relation waa affected by ice at the time; minimum 
stage recorded, 1.48 feet at 6.15 a. m. August 23 (discharge, 19 second-feet). 

IcB. — ^River is usually covered with ice for several months during the winter. 

Rboulation. — Considerable storage has been developed in Nubanusit Lake and 
other reservoirs' on the main river and tributaries. Water power is used at 
various places on the river above the station; the first dam above the gage is at 
North Peterboro, 4 miles upstream. 

Accuracy. — Stage-discharge relation probably permanent, except when affected 
by ice. Bating curve fairly well defined between 50 and 1,200 second-feet. 
Gage read twice daily to hundredths, except from December 11 to April 4, when 
it was read once daily. Daily dischaige ascertained by applying mean daily gage 
height to rating table. Becords fair. 

Discharge measurements of Contoocook River near Elmwood, N, JET., during the years 

ending Sept. SO, 1917-18, 



Date. 


Madeby- 


Oace 
hdght. 


Dis- 
charge. 


Date. 


Madeby- 


Oage 
h^t. 


Dis- 
charge. 


1917. 


M. R. Stadcpole 

do 

do 


Feet. 
2.68 
2.16 

02.63 


74 

104 


1018. 
F^b. 2 
Mar. 9 
Apr. 6 
8 
Aug. 21 


M. R. Stackpole 

H. W, Fear 


Fed, 

a3.42 

04.61 

5.57 

4.64 

2.38 


Sec-fi. 
120 
388 


Deo. 10 


do 

...do 


1,020 
674 




J, W. Moulton 


101 









a Stage-diaohargo roIatioQ aflocted by ice. 
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DaH/y disdiarge, in Mceond-feet, of Contoocooh River near Elmwood, N. H., for period 
of Sept, to, 1917, to Sept. SO, 1918, 



Dt7. 



Sq>t. 



Oet. 



Nov. 



Dec 



Jan. 



Feb. 



Mbt. 



Apr. 



M«y. 



June. 



July. 



Anc. 



Sept. 



1., 
2., 
3. 
4. 
6. 

6. 
7., 
%.. 
9. 
10. 

11. 
13. 
13.. 
14. 

15., 



18., 
19. 
».. 

M. 
22. 
23., 
24.. 



36.. 
27., 

»., 
S.. 
30.. 
31., 



78 

84 
84 
73 
49 
08 

84 

84 
84 
104 
68 



49 
58 
84 
97 
97 

111 
58 
68 

104 
111 

97 
84 

lao 

84 
97 

126 
118 
HI 
111 
126 

90 
73 
78 
118 
530 

353 
234 
257 
202 
303 
1,110 



800 
437 
292 
224 
224 

240 
224 
162 
172 
152 

104 
172 
182 
172 

172 

172 
172 
97 
90 
118 

111 
HI 
102 
224 
152 

224 
172 
134 
104 
104 



104 
126 
104 
104 
104 

111 
104 

84 
68 
78 

131 
118 
73 
68 

118 

73 
68 
90 
104 
118 

118 
126 
90 
78 
73 

68 

84 
78 
97 
104 
37 



58 

78 
84 

90 
90 

37 

49 
134 
152 

134 
134 
97 
90 
104 

118 
134 

\a 

134 
104 

97 
90 
104 
104 
118 

118 
111 
104 
111 
118 
118 



118 
118 
78 
45 
41 

26 
26 
26 
26 
49 

78 
111 
162 
152 
152 

192 
213 
234 
234 
437 

467 
627 
660 
594 
562 



780 
730 



600 
694 
498 
467 
437 

408 
408 
437 



303 
280 
280 
303 
353 

303 
303 
353 
437 
498 

765 
1,030 
1,190 
1,150 
1,110 

1,110 
910 
660 
605 
800 
870 



1,110 
1,420 

1.780 

1,870 

990 

765 
627 
605 
660 
800 

627 
594 
530 
627 
910 

835 
730 
765 
660 
580 

467 
870 
910 
765 
594 

467 
353 

353 
353 
853 



530 
504 
498 
353 



292 
303 
257 
224 
284 

292 
213 
246 
467 
353 

292 
268 
224 
152 
192 

202 
224 
246 
213 
172 

143 
192 
213 
280 

162 
172 



182 
111 
126 

118 
111 

HI 
126 
118 
90 
HI 

126 
126 
118 
143 
104 

84 
97 
97 
90 
90 

84 
303 
498 
380 
303 

162 
126 
111 

118 
78 



104 
104 
78 
49 
49 



63 
63 
104 
97 

73 
84 
73 
49 
49 

84 
68 
97 
111 
90 

73 
84 
90 
90 

78 

84 
68 

45 

54 
73 
73 



68 

45 
26 
30 
45 

68 
54 

41 
49 

73 

68 
46 
78 
73 
54 

37 
68 
73 
111 
172 

353 
192 
162 
118 
104 

380 
1,460 
594 
328 
234 



Note.— Stage-discharge relatlqp affected by ioe from Nov. 30 to Apr. 2; daily disdiarge determined from 

Me heights corrected for effect of ioe by means of three dischar ^' — "« - .. 

QagBoot read Apr. 1-2 and Aug. 13-21; disofaarge estimated. 



UmOdy discharge of Contoocooh River near Elmwood, N. H.^for the year ending Sept, 

SO, 1918. 

[Drainage area, 168 square miles.] 



Hcnth. 



Discharge in second-feet. 



Minimum. 



Mean. 



Per 
square 



Ron-off 
(depth in 
inches cm 
drainage 
area). 



October 

Novem ber 

I'wiiiber. .... 

inmauj 

Febnihr 

March... 

^-::::: 

June 

July 

Aaingt 

September.... 

The year 



1,110 
800 
134 
152 
730 

1,190 

1,780 

594 

498 

111 

78 

1,460 



49 
90 
37 
37 
26 
280 
353 
143 
78 
45 
26 
26 



170 

196 
93.7 

108 

267 

691 

750 

273 

148 
76.4 
58.9 

173 



1,780 



26 



241 



1.01 
1.17 
.668 
.613 
1.60 
3.52 
4.46 
1.62 
.881 
.455 
.351 
1.03 



1.43 



1.16 

1.30 

.64 

.71 

1.66 

4.06 

4.98 

1.87 

.98 

.52 

.40 

1.15 



19.43 
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BLAOKWATBR RIVER nAR OORTOOOOOK. R. H. 

Location.— At covered highway bridge in town of Webeter, 150 feet north of Webcter- 

Hopkinton town line, 1.1 miles from Tyler flag station, Boston & Maine Railroad, 

and ^ miles from Oontoocook, Meirimack County, N. H. 
Drainage area.~131 square miles (measured on Walker maps). 
Rboords available. —May 16 to September 30, 1918. 
Gage. — Chain on downstream side of bridge; read by H. F. Corliss. 
DmrHABGE MEASUREMENTS. — Made from bridge or by wading. 
Channel ani> control. — Channel deep at and above t^e gage. Control is at site of 

old dam about 100 fe^t bolow the gage; probably permanent. 
Extremes of stage. — Maximum stage recorded May 16 to September 30, 1918, 7.55 

feet at 6.55 p. m. September, 28; minimum stage recorded, 2.10 feet at 8.15 a. m. 

August?. 
Ice. — River usually freezes over during the ^vinter. 
REGirLATioN. — A small amoimt of storage has been developed in Pleasant Pond (New 

London). Several small mills above the gage, but distribution of flow not 

seriously affected. 
Accuracy. —Stage-discharge relation probably permanent. Rating ciu^e well defined 

below 1,600 second-feet. Gage read twice daily to himdredths. Daily discharge 

ascertained by applying mean daily gage height to rating table. Results good. 

Diacharye meaaurements o/BlackwaUr River near Contoocooky N, H, , during the year ending 

SepL 30, 1918. 



Dftte. 


M»dcby- 


he^t. 


charge. 


May 16 


A.N. Weeks 


Feet. 
4.00 

2.fi0 


See.-fi, 
833 


C.H. Pierce , 


161 


Jtl06 6 


O. W. Hartwell 


75 









NoTB.— Several discharge measuremeiits obtained subsequent to Sept. 30, 1918, were used in detennln- 
ing the rating curve. 

Daily gage height , in feet , ofBlackwater River near Contoooooh, N. H,,/or the year ending 

Sept. SO, 1918. 



Day. 


May. 


June. 


July. 


Aug. 


Sept. 


Day. 


May. 


June. 


July. 


Aug. 


Sapt. 


1 1 


105 
97 
85 
79 
75 

72 
70 
73 
75 
73 

81 
92 
106 
118 
109 


69 
66 
63 
63 
62 

59 
64 
65 
65 
69 

68 
66 
63 
68 
69 


40 
41 
40 
37 
37 

32 
34 
43 
120 
192 

250 
192 
147 
115 
88 


44 

43 
40 
40 
39 

38 
37 
36 
37 
35 

33 
82 
37 
46 
54 


16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


811 
250 
210 
173 
164 

147 
139 
131 
118 
109 

102 
94 
102 
114 
117 
108 


86 
73 
69 
69 
62 

63 
102 
173 
210 
173 

147 
117 
94 
81 
75 


78 
66 
65 
62 
58 

54 
49 
46 
48 
45 

46 
48 
45 
43 
40 
40 


78 
09 
61 
53 

48 

48 
44 

43 
41 

48 

45 
40 
37 
40 
41 
46 


63 


2 1 


56 


3 




53 


4 




67 


5 





94 


6 




164 


7 




260 


8 




260 







173 


10 




139 


11 




192 


12 




719 


13 




1,020 


14 




965 


15 




547 
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Monthly di$diarge of Blachvater River near CorUooooohfor the year ending Sept. SO, 1918, 
[Drainage area, 131 square mUes.] 



Montiti. 



DiacharcB in aeOGod-iwt. 



ICaxonum* 



Iflntntum. 



Per 
sqoare 
mile. 



Bun-flfl 
(depth in 
incneson 
drainage 
area). 



Uaylft-n. 

Jane 

July 

AncDst 

September. 



311 

210 

69 

2S0 

1,030 



14» 

68.3 
7a4 
178 



L14 
.730 
.446 

.537 
1.80 



0.68 
.83 
.61 
.63 

1.63 



WUWOOOK BZyXB AT VO&TB 0HI0HX8TXB, V. H. 

LocATiOM.— About 100 feet below highway bridge and 500 feet from ChicheBter depot, 
North Chicbest^, Merrimack County, 2) miles above mouth of Little Suncook 
River. 

Drainaob area. — 157 square miles (measured on plane-table sheets). 

Rboobds available.— May 21 to September 30, 1918. 

Gage. — ^Vertical staff attached to tree on left bank ; Sanborn water-stage recorder tem- 
porarily installed at same place. 

DmcHARGB 1CBA8UBBMBNT8.— Made from bridge or by wading. 

Chakkel and gontbol. — Stream bed covered with gravel and other alluvial depos- 
its. Low-water control at head of rapids about 150 feet below gage; at high water 
the control is inobably formed by crest of an old dam near Epsom. 

EzTRBMEB or DiscHAROE. — ^Maximum stage May 21 to September 80, 1918, from 
water-stage recorder, 5.0 feet at 12 noon September 27 (discharge, 800 second-feet); 
minimum stage, from water-stage recorder, 1.2 feet several times in July and Sep* 
tember (diachazge, 16 second-feet). 

Ice. — River is covered with ice for several months during the winter. 

RBOuLATioNS.^Storage has been developed at several points above Pittsfield. The 
opCTation of mills at Pittsfield causes a huge variation in discharge during days 
when the mills are in operation. 

Accuracy. — Stage-discharge relation probably permanent except when affected by 
ice. Rating curve fairly well defined between 20 and 800 second-feet. Staff gage 
md twice daOy to half-tenths and used for comparison with water-stage recorder. 
Daily discharge ascertained by applying mean daily gage height to rating table 
from water-stage recorder. Records good. 

Diatharye meaturements of Svntooh River at North ChitAeeter, N, H., during the year 

ending Sept. SO, 1918, 



Date. 


Hade by- 


tt 


Dis- 
charge. 


Mar 21 


A.N. Weeks 


Feet, 
2.40 
1.80 
1.30 


"«?» 


' 22 


C.H.Piccee 


70 


June 6 


0. W. Hartwell. . . . 


21.4 









Ifon.— Several discharge measoraments obtained inbsegnwit to Sept. 80 were used in determining the 
dbcbazge rating carye. 
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Daily discharge, in secondfeety of Suncook River at North ChitJiester, N. H. for the year 

ending Sept, SO, 1918. 



Day. 


May. 


Tone. 


July. 


Aug. 


Sept. 


Day. 


May. 


June. 


July. 


Aug. 


sn»t. 


1. 




28 
32 
78 
85 
85 

78 
103 
40 
28 
94 

85 
112 

94 
Hi 

52 


94 
103 
103 
28 
94 

57 
82 
103 
94 

85 

70 
78 
28 
20 
108 


103 
103 
41 
20 

78 

85 
103 
112 

78 
180 

130 
140 
41 
78 
41 


28 

17 
70 
52 
52 

64 
46 
14 
85 
57 

57 
57 
67 
36 
17 


16 




28 
121 
86 
94 

78 

78 
64 
94 
180 
108 

m 

85 
85 

52 
28 


103 
103 
121 
86 
67 

86 
160 
112 
108 

94 

70 
28 
14 
64 
103 
108 


94 
52 
24 

85 
85 

85 
94 
57 
86 
24 

94 
103 
94 
94 

85 
41 


4S 


2 




17 




57 


8. 




18 




78 


4 




19 




70 


6 




20 




70 


6 




21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 


112 
94 

103 
85 
57 

52 
112 
94 
94 
28 
85 


180 


7 




844 


8 




191 


9 




130 


10 




112 


11 




170 


12 




665 


13 




488 


14 




296 


16 




213 









Note.— Water-stage recorder not in operation May 21 and May 31 to June 6; dally discharge computed 
from twioe^aily readings of staff gage. 

Monthly discharge of Suncook River at North Chichester, N. H., far the year ending 

Sept, SO, 1918. 





[Drainage area, 157 square miles.] 










nth. 


Discharge in second-feet. 


RUHlfl 

uionesan 

drainage 

aiea). 


Ma 


Tlf^flTrinTn- 


Tint^fmtTin- 


Mean. 


Per 


May 21^1 


112 
180 
150 
140 
686 


28 
28 
14 
20 
14 


83.3 
79.9 
80.2 
78.4 
128 


0.530 
.509 
.511 
.499 
.816 


a21 


June 


.57 


July 


.59 


August 


.58 


6flpte"ihi?r...x.. .... . x......... 


.91 







SOTJEEOAH RZVSB AT MERRZMAOK, H. H. 

Iakjation. — ^At head of Atherton Falls, 7 miles belo"w mouth of Beaver Brook and 1} 
miles above confluence of Souhegan and Merrimack rivers at Merrimack, Hills- 
boro County. 

Drainage area. — 168 square miles. 

Records available. — July 13, 1909, to September 30, 1918. 

Gages. — Gurley printing water-stage recorder on left bank about 350 feet above the 
falls; used since October 15, 1913. A vertical staff was used from July 13, 1909, 
to April 11, 1911, when it was washed out. From April 12, 1911, to October 14, 
1913, a chain gage attached to a tree on left bank 350 feet above the falls was used. 

Discharge measurements. — Made by wading below the falls at low stages or from 
cable at high stages. 

Channel and control. — ^The channel opposite the gage is a pool in which velocity 
is very low. The control of this pool is a rock ledge at the head of Atherton 
Falls and is permanent. 

Ice. — Ice forms on control for short periods in the winter, slightly affecting stage- 
dischaige relation. 
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EzTBXMBS or DISCHARGE. — ^Maximum stage, from water-stage recorder, 5.92 feet at 
8 p. m. March 26 (discharge, 1,830 second-feet); minimum stage, from water- 
stage recorder, 2.03 feet at 6 p. m. August 16 (disdiaige, 25 second-feet). 
• 1909-1918: Maximum stage recorded, 9.6 feet on August 5, 1915 (discfaaige 
from extension of rating curve, about 4, 930 second -feet) ; minimum stage recorded , 
1.90 feet at 8 a. m. September 8, 1909 (dischaige, 15 second-feet). 

RsouLATioN. — Flow affected by the operation of the mills at Milford, about 8 miles 
above. 

Accuracy. — Stage-dischaige relation permanent except when affected by ice for 
short periods. Rating curve well defined below 2,000 second-feet. Operation 
of water-stage recorder satisfactory except for periods noted in footnote to daUy 
discharge table. Daily discharge ascertained by applying mean of 24 hourly 
gage heights to rating table. Records good for periods when water-stage recorder 
was in operation. 

DiKharge meaturemenU of Souhegan River at Merrimack, N. H,, during the year ending 

Sept, SO, 1918. 



Date. 


IfiMleby- 


Gage 
height. 


Dis- 
charge. 


Jtan. 16 


IC. A. Stackpole 


Feet. 
a 2.80 
a2.55 


aee.-Jt. 
09 


Feb. 11 


H. W. Ftear.\77. 


71 









a Stage-discharge relation affected by ice. 

DaUg di$eharge, in second-feet, of Souhegan River at Merrimack, N. H,, for the year ending 

Sept. SO, 1918. 



i>ay. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


liar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


32 
84 
40 
S7 
80 

42 
42 
36 
40 
46 

46 
fil 
fi2 

46 
48 

70 
92 
62 
51 
57 

49 
84 
5B 
62 
815 

331 
307 
170 
225 
196 
610 


506 

307 
282 
175 

m 

162 
143 
138 
120 
116 

114 
90 
90 
104 
100 

106 
96 
92 

74 
74 

92 

86 

84 

142 

228 

182 
125 
92 
96 
92 


73 
102 
104 
U4 
130 

126 
118 
112 
106 
82 

68 
90 
80 
78 
88 

90 
84 
93 
96 
96 

108 
104 
106 
96 
90 

92 
100 
96 
90 
90 
74 


00 
70 
72 
82 
82 

74 
82 
78 
86 
90 

94 
96 
96 
90 
96 

100 
105 
110 
105 
100 

95 
95 
90 
90 
90 

88 
88 
88 
86 
92 
98 


98 
96 
80 
80 
82 

82 

78 
78 
82 

78 

70 
80 
86 
100 
120 

145 
170 
200 
240 
420 

580 
640 
700 
620 

eoo 

700 
740 
740 


700 
600 
510 
480 
450 

420 
410 
400 
390 
320 

310 
810 
310 
340 
420 

420 
406 
400 
460 
535 

665 

950 

1,230 

1,330 

1,260 

1,300 
1,010 
775 
802 
860 
980 


1,140 
1,330 
1,500 
1,070 
830 

638 
545 
515 
488 
496 

442 
393 
393 

398 
748 

830 
665 
540 
474 
380 

371 
602 
060 
665 
660 

434 
380 
327 
399 

308 


303 
570 
510 
371 
299 

260 
246 
225 
201 
185 

180 
165 
162 
175 
210 

188 
162 
136 
106 
106 

118 
122 
130 
118 
110 

106 
105 
102 
140 
180 
200 


200 
200 
160 
115 
110 

106 
105 
105 
106 
110 

120 
130 
130 
130 
120 

110 
90 
80 

130 
64 

45 
300 
48a 
400 
200 

160 
140 
125 
110 
70 


60 
62 
52 
62 
62 

63 
60 
46 
42 
60 

75 
70 
66 
60 
56 

46 
70 
84 
90 
90 

85 
80 
70 
65 
60 

65 
60 
40 
35 
33 
32 


42 
42 
87 
39 
85 

86 
84 
86 
39 
48 

64 
44 

49 
62 
64 

38 
33 
45 
60 
60 

60 
60 
60 
55 
50 

45 
35 
40 
50 
50 
50 


45 


2 


40 


3 


85 


4 


85 


ft 


46 


6 


55 


7 


60 


8 


00 


9 


60 


10 


85 


u 


40 


12 


40 


U 


45 


14 


44 


15 


60 


M 


60 


17 


45 


18 


60 


19 


110 


30 


300 


21 


380 


22 


300 


a 


210 


31 


150 


85 


110 


» 


400 


27 


1,500 


28 


640 


29 


360 


SO 


260 


31 









Novs.— StaoB^^iadiarge relation affected by ice Jan. 12 to Feb. 12. Discharge estimated Feb. 13 to Mar. 
16, May 23 toJnne 17, June 22 to July 28, and Aug. 17 to Sept. 30 tram observer's readings and comparative 
bydropaphs of Aahoelot, Contoooook, and Peinigewaaset rivers. 
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SURFACE WATER SUPPLY, 1918, PART I. 



Monthly discharge of Souhegan River at Merrimack^ K H., for the year ending Sept. SO, 

1918. 

[Drainage area, 168 square miles.] 



Month. 



Discharge in secxsid-feet. 



Iffc-rfr^mn , 



mniin trinT 



Per 
square 
mile. 



RUD-flff 

(depth in 

inc^effon 

drainage 

area). 



October 

November 

December 

January 

February 

March 

April 

May 

June 

Jnly 

August 

September 

The year 



610 
606 

130 

110 

740 

1,330 

1,500 

570 

480 

90 

64 

1,500 



32 

74 

72 

60 

70 

310 

399 

102 

45 

82 

33 

35 



104 

140 
95.9 
. 89.3 
•278 

637 

627 

199 

148 
50.0 
46.4 

185 



.619 
.833 
.571 
.532 
1.66 
3.79 
8.78 
1.18 
.881 
.351 
.276 
1.10 



1,500 



32 



216 



1.29 



0.71 

.98 

.66 

.61 

1.72 

4.87 

4.16 

1.86 

.98 



17.45 



SOUTH BRANCH OF HASHVA RIVER BASIN (WACHUSSTT DRAINAOB BASIN) NEAR 
CLINTON. WORCESTER COTTNTY, MASS. 

Location. — At Wachusett dam near Clinton. 

Drainage area.— 119 square miles 1896 to 1907; 118.19 square miles 1908-1913, 
108.84 square miles 1914-1918. 

Records available. — July, 1896, to September, 1918. 

Regxtlation. — ^Flow affected by storage in Wachusett reservoir and other ponds. 
Beginning with 1897, the determinations of discharge have been corrected for 
gain or loss in the reservoir and ponds, so that the record shows approximately 
the natural flow of the stream. 

The yield per square mile is the yield of the drainage area including the water 
surfaces. For the years 1897 to 1902, inclusive, the water suiiace amouinted to 
2.2 per cent of the total area; 1903, 2.4 per cent; 1904, 3.6 per cent; 1905, 4.1 per 
cent; 1906, 5.1 per cent; 1907, 6.0 per cent; 1908 and sub 0Bquent years, 7 .0 per cent. 

Cooperation. — Record furnished by the Metropolitan Water and Sewerage Board 
of Boston; rearranged in form ol climatic year by engineers of the Geological 
Survey. 

Yield and rainfall in South Branch of Nashua River basin ( Wachusett drainage area 
near Clinton^ Mass., for year ending Sept. iO, 1918. 

[Drainage area, 10B.84 square miles.] 





Total 

yield 

(million 

gaUons). 


Yield per square mile. 


Run-off. 




Month. 


Million 
gallons 
per day. 


Second- 
feet. 


Depth on 
drainage 

area 
(inches). 


Percent 

of 
raintaU. 


Rainbll 
(inches). 


October 


i,8n.8 

1,021.3 
1,312.4 
1,634.3 
6,166.6 
8,727.4 
5,249.0 
2,271.6 
1 707.2 
943.6 
536.4 
1,968.6 


0.555 

.313 

.389 

.484 

2.024 

2.500 

1.608 

.673 

.523 

.280 

.159 

.603 


0.858 

.484 

.602 

.749 

3.131 

4.008 

2.487 

1.042 

.809 

.433 

.246 

.933 


0.99 
.54 

.69 

.86 

3.26 

4.61 

2.78 

1.20 

.90 

.50 

.28 

1.04 


16.4 
43.1 
29.9 
29.0 
76.6 

206.0 
80.1 

112.8 
19.8 
17.9 
9.9 
14.5 


6.03 


November 


1.25 


December 


2.31 


January. .-,r--rr 


2.97 


February ^rrr 


4.25 


March.. 


2.SM 


April 


3.47 


fiSy ......... i 


1.07 


Jane 


4.57 


July 


2.80 


Aujnist . ................ 


2.82 


September 


7.18 






The year 


33,410.2 


.841 


1.302 


17.65 


43.1 


40.96 
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Svmmary of yield and rainfall in SaiUh Branch of Nashua River haain ( Wachuaeit drains 
age area) near Cflintony Mass., for years ending Sept. 30, 1897-1918. 

prftinage area, lOB^ square mltoa.] 



Month. 



Total 

yield 

(milUon 

gallons). 



Yield per square mile. 



Million 
gallons 
per day. 



Second- 
feet. 



Run-off. 



Depth on 
drainage 

area 
(inches). 



Percent 

of 
rainfall. 



RainlUl 
(inches). 



O ctcjbg ... 
November, 
Deeember. 
January... 
Febravy. 
Man*..... 

Jnne 

July 
Aoffi 

Dber 

The year. 



37,317.6 
61,750.0 
81,5U.9 
87,401.9 
96,523.5 
189,288.3 
151,902.1 
87,522.3 
55,854.4 
31,822.5 
30,889.9 
23,615.7 



0.502 

.720 

1.008 

1.178 

1.413 

2.560 

2.115 

1.179 

.778 

.429 

.416 

.339 



0.777 

1.114 

1.700 

1.824 

2.186 

3.946 

3.272 

1.825 

1.205 

.664 

.644 

.509 



0.90 

1.24 

1.96 

2.10 

2.28 

4.65 

3.65 

2.10 

1.34 

.76 

.74 

.57 



23.6 
34.3 
53.0 
67.9 
60.0 
113.9 
96.9 
63.8 
35.6 
18.8 
17.9 
15.9 



924,403.1 



1.057 



1.635 



22.19 



49.1 



3.83 
3.63 
3.77 
3.63 
3.80 
4.03 
3.69 
8.30 
3.76 
4.04 
4.14 
3.60 



45.18 



SVDBTmT BIVSB 



▲VD LAKE OOOHZTTJATS BASnre ITXAR FBAimrOHAM AVD 
OOOHITTrATE, MIDDLESEX OOUKTY, MASS. 



Drad^agb abba.— Area of Sudbury basin from 1875 to 1878, inclusive, was 77.8 
square miles; 1879-80, 78.2 square miles; 1881-1916, 75.2 square miles. Area of 
Cochituate basin from 1863 to 1909, inclusive, was 18.87 square miles; 1910, 
17.8 square miles; 1911 to 1918, 17.58 square miles. 

Rbcobds available.— Of Sudbury River, January, 1875, to September, 1918; of 
Lake Cochituate, January, 1863, to September, 1918. Sudbury River and Lake 
Cochituate have been studied by the engineers of the city of Boston, the State 
Board of Health of Massachusetts, and the Metropolitan Water and Sewerage 
Board; records of rainfall have been kept in the Sudbury basin since 1875 and 
in the Ck>chituate basin since 1852, but the Cochituate basin records are con- 
sidered of doubtful accuracy previous to 1872. 

Regulation. — The greater part of the flow from these basins is controlled by storage 
reservoirs constructed by the city of Boston and the Metropolitan Water and 
Sewerage Board. I^ake Cochituate, which drains into Sudbury River a short 
distance below Framingham, is controlled as a storage reservoir by the Metro- 
politan Waterworks. In the Sudbury River basin the water surfaces exposed to 
evaporation have been increased from time to time by the construction of addi- 
tional storage reservoirs. From 1 875 to 1878, inclusive, the water sur^e amounted 
to 1.9 per cent of the total area; from 1879 to 1884, to 3 per cent; 1885 to 1893, to 
3.4 per cent; 1894 to 1897, to 3.9 per cent; 1898 and subsequent years, 6.6 per 
cent. 

Detkbmination of dischabge. — In determining the run-off of the Sudbury and 
Cochituate drainage areas the water diverted for the municipal supply of Fram- 
ingham, Natick, and Westboro, which discharge their sewerage outside the 
basins, is taken into consideration; the results, however, are probably less accurate 
since the sewerage diversion works were constructed. Water from the Wachu- 
setts drainage area also passes into the reservoirs in the Sudbury basin and must 
be measured to determine the yield of the Sudbury basin; the small errors 
unadvoidable in the measurement of large quantities of water decrease the 
accuracy of the determination of the Sudbury water supply during montHs of 
low yield for years subsequent to 1897. 

Cooperation. — Record furnished by the Metropolitan Water and Sewerage Board of 
Boston: rearranged in form of climatic year by engineers of the Geological Survey. 



Digitized by 



Google 



74 



SURFACE WATEB SUPPLY, 1918, PART I. 



Yield and rainfaU in Sudbury River hann near Framingham^ Mass,, for year ending 

Sept, SO, 1918. 

[Drainage ana, 75.2 square miles.] 





(milUon 
gallons). 


Yield per square mile. 


RtrnKifl. 




Uonth. 


lOllion 
gallons 
per day. 


Seoond- 
feet. 


Depth on 
drainage 

area 
(inches). 


Peroent 

of 
rainCEOL 


RalnbU 
(Inches). 


October 


1,123.8 

969.1 

886.7 

635.5 

3,806.3 

6,091.3 

3,306.2 

1490.7 

417.1 

224.3 

-125.8 

1,437.9 


0.482 
.438 
.880 
.273 
1.809 
2.187 
1.466 
.639 

:SS 

-.054 
.637 


0.746 

.678 

.589 

.422 

2.798 

3.384 

2.267 

.989 

.286 

.149 

-.063 

.986 


0.860 

.757 

.678 

.486 

2.914 

3.896 

2.530 

1.141 

.819 

.171 

-.096 

1.100 


15.2 
67.6 
24.2 
14.0 
81.3 

156.2 
67.1 
98.8 
8.7 
4.2 

-6.0 
12.8 


5.65 




1.81 


THHmmhfT 


2.81 


January 


3.47 


Ftebmary 


3.58 


Marah 


2.50 


AwU 


4.4S 


fiS.;::::::::::;;:;;::::;::;:: 


1.16 


Jmfc 


3.65 


Jnly 


4.07 


AnsuBt 


1.61 


seSSoiii;;::;;;;;;:;;;::::::; 


&60 






Thft Year 


19,285.1 


.702 


1.066 


14.756 


84.5 


42.81 







Summary of yield and rainfall in Sudbury River basin near Framingham, Man., far the 
years ending Sept, SO, 1876-1918, 

[Drainage area, 75.2 square miles.] 





(m&lon 
gallons). 


Yield per square mile. 


RuDKlfr. 




Ifonth. 


MllHon 
gallons 
per day. 


Second- 
feet. 


Depth on 
drainage 

area 
(inches). 


Percent 

of 
ratnl^ll. 


Rain^l 
(inches). 


Ootober 


41,361.7 
70,586.2 
94,755.1 
118,068.9 
151,709.5 
271,950.1 
189,208.9 
106,338.0 
46,735.5 
17,588.6 
23 291.0 
21,599.7 


0.412 

,728 

.945 

1.178 

1.660 

2.718 

1.951 

1.060 

.482 

.175 

.232 

.223 


a688 

1.126 

1.462 

1.823 

2.568 

4.198 

3.019 

1.640 

.746 

.271 

.359 

.345 


a74 

1.26 

1.69 

2.10 

2.67 

4.84 

3.37 

1.89 

.83 

.31 

.41 

.38 


10.8 
84.4 
44.8 
51.5 
64.8 
112.5 
95.5 
58.0 
27.8 
8.5 

lao 

11 3 
4i*.l 


8.82 


November ..^.. 


8.66 


Deoambfir 


3.81 


Jannary , r . t r . » . - - r 


4.08 


yebmary .,,,„,,,. ^ ,. . 


4.12 


Marrh. . ; . , 


4.30 


ApilL 


3.53 


SK!::::::::::::::::::::!!!::! 


3.26 


Jime T T 


2.99 


Jnly 


3.64 


Angnst - 


3.87 


September 


Jl J»7 






The year ^ r . , . r 


1,153,193.2 


.976 


1.510 


20.49 


44.4^ 







Yield and rainfall in Lake Cochituate basin near Cochituate, Mass., for year ending 

Sept. SO, 1918. 
[Drainage area, 17.58 square miles.] 





Total 

yield 

(milUon 


Yield per square mile. 


Run-ofr. 




Month. 


Million 
gallons 
per day. 


Second- 
feet. 


Depth on 
drainage 

area 
(inches). 


Percent 

of 
rainfkll. 

18.6 
71-9 
44.1 
27.6 
75.3 

148.2 
49.7 
99.1 
10.8 
8.0 

-4.3 
16.3 


Bainlkll 
(inches). 


October 


861.9 
280.2 
363.0 
276.0 
874.1 
1,023.6 
700.5 
333.4 
109.9 
88.3 
-17.5 
425.9 


0.664 

.531 

.666 

.506 

1.776 

1.878 

1.328 

.612 

.306 

.162 

-.032 

.808 


1.027 

.822 

1.030 

.783 

2.748 

2.906 

2.054 

.947 

.322 

.251 

-.060 

1.250 

1.174 


1.18 

.92 

1.19 

.90 

2.86 

8.85 

2.29 

1.09 

.86 

.29 

-.06 

1.40 


6.33 


November . . ,.. .r.T.rr-,-,-,-^ rr- 


1.29 


December 


2T0 


January 


8. as 


February 


3.80 


SSroh!^... .:::::::.::::...::: 


2.2S 


ApclL 


4.61 


May!:!!:!!!::!::!:::!:;:!!.::! 


1.10 


Jane 


8.94 


juiy.^ 


8.64 


August r 


1.41 


September 


i» 






The year t . 


4,819.8 


,759 


16.77 


87.2 


42.81 
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Swnmary of yUld and rainfaH in Lake CochUvate bann near CochUuate, Mass., for ths 
years ending Sept, SO, 1864^1918. 

[Drainage area, 17.68 square miles.] 



Total 

yield 

(milMon 

gaUons). 



Yield per square mile. 



Million 
gallons 
per day. 



Seconds 
feet. 



BuiHxff. 



Depth on 
drainage 

area 
(Inches). 



Percent 

of 
ralnfJEOL 



Rain&Il 
(inches). 



Oetober 

November. .... 

Deoember , 

January , 

I^bnairy 

KardL.. 

fc:::::::: 

/one 

July 

Aifflst 

Bt^ember..... 

The year. 



15,573.6 
21,a63.5 
36,835.8 
33,552.6 
41,150.3 
64,116.7 
47,»59.6 
38,883.9 
13,507.9 
7,833.9 
11, 14a 1 
11,305.9 



a 519 
.733 
.896 
1.066 
1.507 
3.139 
1.653 
.966 
.466 
.361 
.373 
.390 



0.803 

1.134 

1.385 

1.682 

2.332 

3.309 

2.558 

1.496 

.721 

.404 

.576 



0.93 

1.26 

1.60 

1.94 

2.45 

3.82 

2.85 

1.72 

.80 

.47 

.66 

.67 



323,108.7 



.913 



1.411 



19.17 



22.9 
82.6 
44.7 
50.3 
62.5 
89.5 
81.8 
48.6 
26.3 
12.6 
16.2 
18.8 



42.6 



4.06 
3.86 
3.58 
3.86 
3.92 
4.27 
8.48 
3.54 
3.04 
3.72 
4.07 
8.57 



44.97 



THAMES BIVBB BASIN. 
QUXVSBATrO BTTXB AT JEWXTT OZTT, OOnf . 

Location.— Abont 1,000 feet below ndboad bridge and 570 feet bebw mouth of canal 
bom Sister Milla (P&diatig River), Jewett City, town of Oriswold, New London 
County. 

Drainaob abba.— 712 sqnare miles (measured on topographic maps). 

RscoRoa AYAiLABLB.— July 17 to S^>tember 30, 1918. 

Gaobs. — Gnrley 7-day graph water-stage recorder on left bank, referred to gage datum 
by a hook gage inmde the well; an inclined staff gage is used for auxiliary read- 
ings. Beooider inspected by A. B. Ambot. 

BiscHABOB MBASUBBMBNT8.— Made from cable. 

Channbl and contbol.— Bed of gravel and alluvial deposits. Control for low 
stages is fairly well defined riffle a few hundred feet below the gages; at high stages 
the control is at head of rapids 2) miles below the gage. 

ExTRBMBS OF DiBCHABOB. — MaTimum stage July 17 to September 30, from water- 
stage recorder, 9.42 feet at 3 p. m. September 27 (discharge, 3,430 seoond-feet); 
minimum stage July 17 to September 30, from water-stage recorder, 4.22 feet at 
midnight July 28 (water held back by dams) (discharge, from extension of rating 
curve, 104 second-feet). 

IcB.— Pjobably little, if any, effect from ice during the winter. 

RsouLATioN. — The flow of Pachaug River, which drains 59.7 square miles and enters 
Quinebaug River througji the canal 570 feet above the gage, is under almost 
complete regulation. Numerous small reservoirs and power plants on tho main 
river and tributaries above the station also affect the distribution of flow. The 
operation of mills at Jewett City causes a laige variation in dischaige. 

AccuBACY. — Stage-dischaige relation probably permanent. Rating curve well 
deflined between 200 and 6,000 second-feet. Operation of water-stage reader 
satis&uixny except for short period as stated in footnote to daily-dischaige table. 
Dtdly disdiarge ascertained by use of dischaige integrator. Records good . 

The following dischaige measurement was made by H. W. Fear: 
Sept. 21, 1918: Gage hei^t, 7.61 feet; discharge, 1,800 second-feet.' 

I Ten dlidiarge iiiwiiiifiiiiiiili made salieequent to 8«pt. 30 were used in detenninlng the disoluug* 
nttnf cnnre. 
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Daily dischargef in aecond-feetf of Quinebaug River at JeweU City, Conn., for (he year 

ending Sept. SO, 1918. 



i>»y. 


July. 


Aug. 


Sept. 


Day. 


July. 


Aug. 


Sept. 


Day. 


July. 


Aug. 


Sept 


1 




880 
780 
640 
405 

oao 

030 

oao 

640 
660 
560 


105 
200 
870 
800 
866 

805 
280 
175 
880 
375 


11 




600 

1,060 
860 
780 
680 

740 
550 
805 
630 
510 


866 

860 
466 

610 
405 

660 

600 

700 

1,400 

1,860 


21 


246 
446 
486 
580 
600 

490 
345 
180 
480 
445 
600 


490 
490 
465 
870 
145 

870 
875 
865 
866 

866 
200 


1,800 
1680 
1,500 
1,180 


a.. . 




12 




22 


8 




18 




23 


4 




14 




24 


6 




15 




25 


MO 


6 




16 




26 


040 


7 




17 


510 
610 
520 
300 


27 


2,750 
2,700 


8 




18 


18 


9 




19 


29 


2>iO 


10 




20 


30 


1^700 








31 











NoTB.— Water-Btage reoorder not in operation Sept. 15-18; discharge estimated. 

Monthly dxKharge of Quinebaug River at JeweU City, Conn., for the year ending Sept 

SO, 1918. 



[Drainage area, 712 square miles.) 










Discharge in second-feet. 


Run-off 

(depth in 

Incneeon 

drainage 

area). 


Month. 




Minimum. 


Mean. 


Per 
square 
mile. 


July 17-81 


600 
1,060 
2,750 


130 
145 
176 


438 
587 
902 


0.615 

.754 

1.27 


0.84 


August 


.87 


S^^embcA* 


1.42 







CONNEOnCTDT BIYBB BASIN. 
ooHvxoTicrcrr bzvbb at first ulkb, kzar priTSBTnto, ir. h. 

Location. — ^At the outlet of First Lake, 6 miles northeast of Pittsburg, Coos County. 

Drain AGB area. — 81.4 square miles (from surveys by engineers of the Connecticut 
Valley Lumber Co.). 

Rbcords available. — ^April 1, 1917, to September 30, 1918. 

Gages.— Gurley 7-day water-stage recorder on right bank about one-foxu^ mile below 
the outlet dam; installed in July, 1918; inclined staff gage at same site installed in 
November, 1917, and used in determining sluice-gate ratings; scales on gate 
frames indicate amount of sluice-gate openings; staff gage in lake above dam. 

Discharge measurement. — ^Made from log bridge half a mile below gage, by wading, 
or from cable 200 feet above gage. 

Channel and control. — Bed rough; rock bottom. Channel at cable section hap 
been improved by removal of rocks and ledges. Control for river gage is rock 
ledge that extends completely across the stream; about 3 feet of fall immediately 
below ledge. 

Computation of discharge. — ^Beginning July 28, 1918, discharge determined from 
water-stage recorder. Previous to installation of water-stage recorder dischaige 
through three sluice gates, 6 feet, 8 feet, and 20 feet in width, determined from 
gate ratings based on current-meter measurements and comparative readings of 
river gage, or from daily readings of river gage when gates remained at same 
opening for 24 hours. Dischaige through one water wheel, used when slaaher 
was in operation determined from figures of water-wheel efficiency and power 
output. 

loB. — ^Practically no effect from ice on the control section for river gage; formation 
of ice in the sluice-gate openings materially changes conditions at gates. 
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Regulation.— About 4.1 billion cubic feet of storage has been developed in lakes 
and ponds above the gage; reoards of monthly discharge have been corrected for 
effect of storage in First Lake but not for effects of storage in lakes tributary to 
FirBtLAke. 

AccuRACT.— Stage-discharge relation for river gage practically permanent. Rating 
curve for river gage well defined below 800 second-feet. Operation of water- 
stage recorder satisfactory from its installation July 28, 1918. Rating curves 
for middle and upper leaves of 6-foot and 8-foot gates fairly well defined for periods 
used. Rating curves for lower sections of gates and for conditicms of weir discharge 
somewhat uncertain. Daily discharge for January^ February, March, and July 
to September 30, 1918, ascertained by applying gage height at river gage to rating 
table; daily discharge for other periods ascertained by applying records of gate 
openings to rating table and giving due consideration to times of opening and 
closing gates and changes in gate settings. Records good for periods when river 
as used and fair for periods when records of gate openings were used. 



Dotfy gaffe height , in feetj of First Lake near Pittsburg, N. J7., for the year ending 

Sept. SO, 1918. 



J>9J. 


Oct. 


Nov. 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


ao.0 

19.7 
19.6 
19.3 

laa 

19.2 
19.1 
18.9 
18.7 
18.5 

18.8 
18.0 
17.4 
17.2 
17.3 

17.2 
17.0 
16.8 
10.5 
10.3 

10.3 
10.1 
15.8 
15.0 
15.4 

15.2 
14.9 
14.0 
14.5 
14.4 
15.4 


10.5 
10.8 
10.9 
17.5 
17.0 

18.1 
18.1 
18.4 
18.0 
18.9 

19.2 
19.4 
19.5 
19.7 
19.9 

20.0 
20.1 
20.2 
20.3 
2a4 

20.4 
30.2 
20.1 
19.9 
19.8 

19.8 
19.0 
19.5 
19.8 
19.0 


18.9 
18.7 
18.5 
18.2 
18.0 

18.0 
17.9 
17.7 
17.5 
17.4 

17.2 
17.0 
10.8 
10.0 
10.4 

10.2 
10.0 
15.8 
15.5 
15.2 

14.9 
14.7 
14.5 
14.2 
13.9 

13.0 
13.4 
13.1 
12.8 
12.5 
12.2 


11.9 
11.7 
11.5 
11.3 
11. 

10.8 
10.6 

ia4 

10.2 

lao 

9l7 
9.5 
9.4 
9.2 
9.0 

8.9 
8.0 
8.4 
8.2 
8.0 

7.8 
7.0 
7.4 
7.3 
7.1 

0.9 
0.7 
0.6 
6.4 
0.3 
0.2 


0.1 
5.9 
5.8 
5.0 
6.6 

5.4 
6.3 
6.2 
6.1 
6.0 

4.9 
4.9 
4.7 
4.0 
4.5 

4.4 
4.3 
4.2 
4.2 
4.1 

4.1 
4.0 
4.0 
3.9 
3.9 

3.9 
3.8 
3.8 


3.8 
3.9 
3.8 
3.8 
3.8 

3.8 
8.8 
3.8 
8.8 
3.8 

8.8 
3.8 
3.8 
3.8 
8.8 

3.7 
3.8 
3.7 
8.7 
8.7 

3.6 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.6 
3.4 
3.5 


3.4 
3.8 
4.3 
4.7 
6.0 

6.2 
6.6 
5.7 
0.0 
0.1 

0.2 
0.3 
0.5 
0.0 
0.8 

7.1 
7.4 
7.0 
7.8 
8.0 

8.1 
8.3 
8.7 
9.2 
9.7 

lao 

10.3 
10.0 
11.0 
12.0 


13.1 
14.0 
14.0 
16.0 
16.4 

16.9 
10.4 
17.0 
17.0 
18.0 

18.3 
19.0 
19.2 
19.0 

2ai 

20.5 
20.6 
20.0 
20.0 
20.6 

20.6 
20.4 
20.3 
20.2 
20.1 

20.0 
20.1 
20.3 
20.4 
20.3 
20.2 


20.0 
19; 
19.9 
19.8 
19.0 

19.5 
19.4 
19.4 

ia4 

19.4 

19.4 
19.4 
19.3 
19.2 
19.1 

19.0 
18.9 
19.0 
19.0 
18.9 

18.8 
18.0 
18.6 
18.6 
18.4 

18.4 
18.4 
18.2 
18.0 
18.0 


17.9 
17.8 
17.7 
17.0 
17.0 

17.5 
17.4 
17.3 
17.3 
17.3 

17.4 
17.4 
17.2 
17.3 
17.4 

18.0 
18.1 
18.3 
18.4 
18.8 

18.9 
19.0 
19.2 
19.2 
19.2 

19.3 
19.4 
19.3 
19.1 
19.1 
19.3 


19.3 
19.2 
19.1 
19.0 
18.7 

18.5 
18.3 
18.0 
17.8 
17.8 

17.4 
17.2 
10.8 
10.4 
10.1 

16.7 
16.4 
16w3 
16w2 
16.0 

14.8 
14.7 
14.6 
14.4 
14.2 

13.9 
13.7 
13.6 
13.2 
12.9 
12.7 


12.6 


2 


12,2 


3 


11.9 


4 


11.5 


5. 


11.3 


6 


10.0 


7 


10.0 


g 


10.1 





9.9 
9.5 

9.1 
8.0 


10 


11 


12 


13. 


8.4 


14. 


8 3 


15. 


7.9 

7.7 
7,6 
7.2 
7 1 


w, 


17 


18 


19. 


20. 


7.0 


11 


7.0 
7.3 
7.8 

8.2 
8.6 

8.7 
9.2 
9.8 
10.2 
10.8 


aa. 

23 


21 


2ft.,., 


21 


27 


28. 


29 


ao. 


31 
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Discharge meaauremenU of Connecticut River at First Lake, near Pittsburg , N. E., during 
the year ending Sept. 30^ 1918, 



Date. 


Made by- 


hel^t. 


Dla- 
charge. 


Date. 


Made by- 


hd^ 


Dis- 
chais^ 


Nov. 3<s 


C. H. Pierce 


FeeL 
1.72 
1.72 
2.07 
2.07 
2.33 
2.33 
1.96 
1.96 
2.20 
2.20 
2.50 
2.50 


89.6 

99 
111 
208 
184 

66 

76 
140 
145 
253 
267 


Nov. 7a 

7a 

8a 

8a 

9a 

9a 

Apr.29» 

296 

29« 

Ma7lO<< 

18d 


M. R. Staokpole 

do 

" J* P. Locke" '.'.'.'. .' .* .' * .* ! .* 


Feei, 
2.66 
2.66 
1.86 
1.86 
2.20 
2.20 
1.68 
1.63 
1.58 
2.71 
«5.3 


"-s^ 


4e 


M. R. Staokpole 

do 


328 
58 
64 


4^ 


do 


M. R. Staokpole 

do 

do 

do 

do 

do 

do 


151 


4a 
5a 

6a 
6a 
6a 

7a 

7a 


M.R. Staokpole 

do 

do 

do 

do 

do 

do. 


148 
12.3 
13.3 
27.9 

374 

433 









a Measorement made about half a mile below gage; practically no inflow between gage and measuring 
section. Section rouch and conditions unsuitable for current-meter measurements. 

fr Measurement maae by wading 300±f eet above gage. 

€ Measurement made about half a mile below gage: oooaiderable inflow between sage and measuring 
section; results of measurement not corrected for inflow. Section rough and conditifms unsuitable for 
ourrent-meter measurements. 

d Measurement made about half a mile below gage; results of measurement corrected for inflow between 
gage and measuring section. Section rough and cobaitions unsuitable for current-meter measurements. 

• Stage-discharge relation affected by logjam on control. 

Note.— Measurements made at cable section except as noted. Twenty-three discharge measurements 
made subsequent to September 30 were used in determining the discharge rating curve. 

Daily discharge , in second-feet^ of Connecticut River at First Lake, near Pittsburg, N, H., 
for the year ending Sept. 30, 1918. 



Day. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


JtOy. 


Aug. 


Sept. 


1 


151 
90 
104 
202 
164 

169 
269 
331 
328 
328 

389 
385 
444 
426 
431 

431 
460 
586 
551 
619 

632 
500 
469 
460 
535 

507 
476 
383 
307 
120 
87 


92 
17 
38 
47 
20 

33 
105 
36 
37 
23 

24 

24 
25 
26 
26 

27 
27 
27 
28 
104 

353 
348 
243 
295 
259 

246 
313 
392 
414 
334 


410 
407 
392 
377 
204 

191 
311 
297 
285 
280 

270 
286 
407 
360 
350 

345 
349 
620 
494 
423 

365 
319 
441 
603 
486 

392 
520 
309 
302 
313 
440 


356 
376 
350 
348 
407 

387 
325 
303 
281 
294 

303 
303 
281 
298 
332 

346 
360 
330 
303 
290 

273 
260 
252 
240 
232 

224 
216 
205 
201 
197 
194 


186 
182 
179 
175 
171 

164 
169 
194 
181 
182 

176 
167 
157 
150 
139 

132 
125 
119 
113 
110 

107 
104 
98 
92 
89 

87 
84 
84 


84 
84 
82 
82 
79 

82 
82 
82 
82 
82 

79 
79 
79 
79 
79 

77 
80 
79 
78 
76 

67 
52 
52 
63 
53 

64 
54 
64 
65 
64 
55 


33 
7 
7 
8 
8 

8 
8 
8 
26 
8 

8 
8 
9 
9 
9 

9 

9 

10 

10 

31 

10 
10 
10 
10 
11 

36 
11 
11 
11 
38 


13 
13 
14 
16 
16 

66 
15 
19 
72 
173 

16 
193 
181 
202 
162 

279 
279 
289 
269 
360 

279 
270 
216 
250 
264 

264 
279 
270 
292 
287 
274 


256 
17 
233 
231 
238 

342 
356 
260 
61 
842 

376 
876 
369 
287 
96 

296 
267 
196 
351 
349 

321 
335 
259 
287 
249 

179 
374 
368 
305 
196 


203 
206 
183 
186 
183 

90 
190 

63 
171 
186 

16 
207 
279 
332 

16 

149 
292 
291 
308 
443 

373 
411 
416 
364 
306 

369 
432 
411 
358 
303 
209 


330 
363 
845 
376 
450 

419 
435 
603 
427 
606 

511 
547 
547 
643 
452 

447 
193 
231 
240 
246 

246 
245 
240 
240 
236 

233 
280 
333 
382 
423 
443 


410 


2 


398 


3 


371 


4 


404 


6 


460 


6 


461 


7 


432 


8 


409 


9 


406 


10 


416 


11 


410 


12 


417 


13 


457 


14 


434 


15 


402 


16 


375 


17 


347 


18 


331 


19 


315 


20 


310 


21 


120 


22 


10 


23 


10 


24 


10 


25 


10 


26 




27 




28 




29 




30 




31 
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Monthly discharge of C(mnecHcut River at Fint Lake, near Pittsburg, N, J7., for the year 

ending Sept, 30, 1918. 

[Drainage area, 81.4 square miles.] 



Months. 


Observed discharge 


Gain or 

kstln 

storage in 

Flrstlake 

(millioos 

of cubic 

feet). 


DIsoharn 
oorrectedTor 

storage 
(aeoand^eet). 


Runoff 
(depth 

in 
inches 




MatI- 


Hlnl- 


Mean. 


Mean. 


Per 
square 
mOe. 


on 

diainags 

area). 


October 


686 
414 
620 
407 
194 
84 
38 
292 
376 
443 
647 
467 


87 

17 

191 

194 

84 

52 

7 

13 

17 

16 

193 

10 


860 

133 

366 

292 

140 
70L9 
13.0 

176 

268 

266 

368 

272 


- 65&8 

+ 42L6 

- 772.3 

- 61&0 

- 216.9 

- 29.1 
+ 838.6 
+ 934.2 

- 266.6 
+ 166.6 

- 764.7 

- 201.7 


151 

206 

78 

62 

51 

60 

337 

626 

166 

814 

86 

194 


L86 
a64 
.968 
.762 
.627 
.737 
4.14 
6.45 
2.08 
8.86 
LOO 
2.88 


2.13 


November 


4.00 


December r 


LIO 


Jsnnary . . ... 


.88 


Fftbroary. 


.66 


yf^inh 


.85 


Awll 


4.62 


M^::::::::::;.:::::::::.:.: 


7.44 


June 


2l26 


July 


4.46 


August 


1.18 




2.66 






Tbe Tf r 


686 


7 


228 


" 1,06a 2 


193 


2L38 


32.28 







Note.— Not corrected for effect of storage in Second Lake. 

00HVX0TX0T7T BIVXB AT OAFOBD. V. K. 

Location. — ^At covered highway bridge between Orford, N. H., and Fairlee, Vt., 10 
miles downstream (by river) from mouth of Waits River. 

Drainage area. — 3,100 square miles. 

Records available. — ^August 6, 1900, to September 30, 1918. 

Gaoes. — Inclined staff on left bank 25 feet below bridge; chain attached to upstream 
side of bridge is also used at certain stages. 

Discharge measurements. — Open-water measurements made from cable. 

Channel ahd control. — Channel wide and deep, with gravelly bottom; control for 
hig^ sts^es is at the dam at Wilder, 20 miles below station. 

Extremes of discharge. — ^Maximum stage recorded during year, 21.5 feet at 7 
a. m. Ai>ril 3 (discharge, 29,300 second-feet); minimum stage recorded, 3.08 feet 
at 6 p. m. August 30 (discharge, 920 second-feet). 

1900-1918: Maximum stage recorded, 33.4 feet at 12 noon March 28, 1913 (dis- 
charge, by extension of rating curve, about 57,300 second-feet); TninimiiTn 24-hour 
discharge, 288 second-feet, September 28, 1908. 

Ice.— Stage-discharge relation seriously affected by ice, usually from December to 
March; ice cover usually remains in place throughout the winter. 

Rjsoitlation. — ^About 4,100 million cubic feet of storage has been developed at First 
and Second Connecticut lakes and tributary streams above Pittsburg. There 
are several power plants above the station, but the operation of these mills does 
not serioiisly affect the distribution of flow. 

Accuracy. — Stage-discharge relation affected at times by use of flaehboards at Wilder 
dam and, during the winter, by ice. Several rating curves were used during 
the year, depending upon the condition of flashboards. Gage read to tenths 
twice daily. Daily discharge ascertained by applying mean daily gage height 
to rating table. Records good. 
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Discharge measwremmU of Connecticut River at Orford, N, H.^ during the year ending 

Sept, SO, 1918. 



Dmte. 


Madeby- 


Oage 


Dis- 
charge. 


Date. 


Madeby- 


bS^ 


Dis- 
charge. 


Oot. 9 


H. R. Stackpole 

do 

do 

do 

H. W. Pear 


8.46 
8.38 
19.72 
7.89 
«7.00 
a 5. 48 
a 5. 90 
5.70 
O7.90 
a 8. 52 


8ec.-Jt. 
5,380 
5,460 

25,400 
5,030 
2,650 
r,460 
1,540 
1,290 
2,820 
3,360 


Apr. 6 
15 
15 
May 23 
June 14 
14 
July 21b 
22c 
Aug. 22c 
Sept. 2c 


H. W. Fear 


Feet. 
16.85 
11.71 
11.82 
7.72 
7.04 
7.21 
6.22 
5.86 
3.86 
4.46 


19,700 


9 

Nov. 1 

10 

Dec 3 


M. R. Stadcpole 

do 

do 

H. W. Fear 


10,400 

10,900 

6,230 

4,420 


Jan. 3 
23 


M. R. Sta(^p<de 

do 

do 

do 

do 


do 

C. H. Pierce 


4,780 
2,340 


Feb. 14 


H. W. Fear 


2,310 
r,390 


liar. 8 


J. W. Moulton 


21 


do 


1,670 



a Stage-discharge relation affected by ice. 

1 5 feet of flashboards on dam at Wilder; mill not running (Sunday). 

e 5 feet of flashboards on dam at Wilder; mill in oneration. 



Daily discharge^ in seoond-feet, of Connecticut River at Orfordy N. H.^/or the year ending 

Sept, SOy 1918, 



Day. 



1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

U. 
12. 

13. 
14. 
15, 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
2R. 
24. 

25. 

20. 
27. 
29. 
29 
30. 
31 



Oct. 



2,350 
2,840 
3,020 
3,020 
3,500 

4,920 
6,480 
6,000 
5,2S0 
5,040 

4,800 
4,140 
4,140 
4,580 
4,360 

4,360 
4,800 
5,280 
4,580 
4,250 

4,580 
4,800 
4,580 
4,030 
4)250 

5,280 
5,528 
5,640 
5,760 
6,960 
21,800 



Nov. 



24,300 
23,100 
18,000 
11,900 
8,800 

7,340 
6,370 
5,850 
6,460 
4,840 

4,720 
4,240 
4,020 
3,800 
3,400 

3,200 
3,100 
8,000 
3,000 
3,000 

2,910 
3,000 
8,000 
2,910 
2,730 

2,560 
2,460 
2,190 
2,020 
2^020 



Dec 



2,070 
2,510 
2,670 
2,670 
2,510 

2,510 
2,350 
2,070 
2,070 
2,070 

1,980 
1,790 
1,590 
1,630 
1,690 

1,720 
1,790 
1,860 
1,860 
2,000 

2,140 
2,140 
2,280 
2,140 
2,210 

2,140 
1,800 
1,860 
1,880 
1,720 
1,720 



Jan. 



1,720 
1,690 
1,590 
1,410 
1,410 

1,530 
1,470 
1,590 
1,470 
1,530 

1,690 
1,500 
1,590 
1,590 
1,470 

1,350 
1,530 
1,630 
1,530 
1,660 

1,650 
1,590 
1,470 
1,410 
1,410 

1,410 
1,410 
1,470 
1,410 
1,410 
1,300 



Feb. 



,350 
1,590 
,720 
t,000 
2,000 

2,280 
2,590 
2,760 
2,930 
2,840 

2,840 
3,930 
4,590 



Mar. 



4,800 
4,580 
4,360 
3,700 
3,300 

3,200 
3,020 
2,750 
2,590 
2,590 

2,430 
2,350 
2,210 
2,210 
2,210 

2,000 
2,070 
2,210 
2,280 
2,600 

8,400 
5,280 
7,320 
8,040 
8,530 

9,180 
9,050 
8,160 
8,160 
9,440 
12,500 



Apr. 



20,300 
24,700 
28,900 
26,000 
22,700 

20,300 
16,500 
15,000 
16,700 
17,000 

15,000 
12,800 
11,200 
10,600 
10,600 

12,600 
15,000 
16,900 
16,700 
13,600 

10,800 
11,600 
14,100 
15,000 
15,400 

14,000 
11,900 
10,200 
10,600 
12,600 



May, 



16.700 
20,500 
20,500 
16,400 
12,600 

10,400 
9,770 
9,920 

10,100 
8,600 

9,770 
11,300 
10,700 
13,300 
17,800 

17,400 
14,200 
10,100 
8,020 
6,900 

6,360 
6,840 
5,080 
4,840 
4,260 

2,850 
2,650 
4,610 
4,840 
4,960 
4,380 



June. July. 



4,840 
5,460 
5,080 
2,850 
2,380 

2,030 
2,110 
3,050 
6,460 
6,330 

3,710 
2,650 
3,710 
4,500 
6,330 

5,080 
4,380 
3,710 
3,270 
3,050 

2,660 
2,650 
3,600 
4,610 
5,700 

5,700 
4,720 
3,930 
3,050 
2,650 



2,850 
2,950 
2,850 
2,470 
2,110 

1,950 
2,030 
2,110 
2,600 
2,710 

2,800 
3,100 
3,100 
3,100 
3,540 

4,430 
4,330 
3,630 
3,100 
2,710 

2,430 
2,360 
2,030 
1,720 
1,620 

1,680 
1,520 
1,430 
1,430 
1,430 
1,520 



Aug. Sept. 



1,770 
2,430 
2,220 
1,920 
1,830 

1,670 
1,620 
1,970 
3,630 
8,620 

7,120 
4,940 
3,910 
3,140 
3,050 

3,320 
2,620 
2,240 
1,960 
1,620 

1,870 
1,210 
1,160 
1,160 
1,210 

1,060 
1,210 
1,010 
1,010 
910 
1,060 



1,260 
1.670 
2,810 
1,840 
1,780 

1,620 
1,530 
1,520 
1,710 
2,810 

2,700 
2,380 
1,670 
1,350 
1,520 

1,960 
2,540 
2,540 
2,700 
3,620 

6,220 

10,100 

10,200 

8,000 

7,000 

9,320 
14,800 
17.800 
16,300 
12,100 



NOTC.— Stage-disoharge relation affected by ice from Nov. 24 to Mar 31; daily discharge determined 
from gage heights corrected for effect of ice by means of six discharge measurements, obserrer'a note, 
and weather records. 
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Monihbf dMuvrge of Conneaieut River at Orfard, N. H.^ for the year ending Sept. SO, 1918. 
[Drainage area, 3,100 square miles.] 



Obaerred disoharge (seoond-leet). 



liaxl- 



Mlni- 



Ifean. 



Gain or loss 
instoraceat 
First CoD- 

necUcat 
LakednU- 

lionsof 
cable feet). 



Discharge corrected 

for storage 

(seoood-feet). 



Mean. 



Per 
square 
mile. 



BuD-off. 
(depth In 
inches on 

drainage 
area). 



October 

November 

December . . . . . 

January 

February 

March 

^:::::::::; 

June 

J uly... 

August 

September 

The year, 



31,800 
91,300 

1,720 
4,600 
12,fi00 
28,900 
»,fi00 
5^700 
4,430 
8,520 
17,800 



2,360 
2,020 
1,630 
1,300 
1,160 
2,000 
10,200 
2,660 
2,030 
1,430 
010 
1,260 



5,190 
5,010 
2,040 
1,510 
1,840 
4,730 
15,000 
9,800 
3,010 
2,600 
2,380 
5,120 



565.8 

421.5 
772.3 
015.0 
215.9 
29.1 
838.6 
984.2 
206.6 
156.6 
754.7 
201.7 



4,980 
6,070 
1,760 
1,280 
1,760 
4,720 
15,900 
10,200 
3,810 
2,440 
2,100 
5,040 



1.61 
1.96 
.666 

.413 
.665 

1.62 
5.13 
3.20 
1.23 

.787 

.677 

1.63 



1.86 

2.10 

.66 

.48 

.60 

1.75 

6.72 

8.79 

1.37 

.91 

.78 

1.82 



28,900 



910 



5,050 



-1,060.2 



5,020 



1.1 



21.91 



OOHJU B OTIOUT BIVSB AT ST7HDXBLAVD, MASS. 

Location. — ^At five-epan steel highway bridge at Sunderland, Franklin County, on 
road leading to South Deerfield, 18 milee in a direct line and 24 miles by river 
above dam at Holyoke. Deerfield River enters from west about 8 miles above 
station. 

Drainaob abba.— 8,000 square miles. 

Records available. — ^Biarch 31, 1904, to September 30, 1918. 

Gages. — Chain on downstream side of bridge read by V. Lawer. Sanborn water-stage 
recorder installed September 3, 1916. 

DiscHABOB MBASUBBMBNTB.— Made from highway bridge. 

Obaskkl and contbol. — Channel deep ; bottom of coarse gravel and alluvial deposits. 
* Control at low stages notwell defined , but practically permanent. At high stages 
the control is at the crest of the dam at Holyoke. 

RxTSEMBS ov DISCHABOB. — ^Maximum stage recorded during year, 21.6 feet at 6 p. m. 
April 3 (discharge, 70,200 second-feet); minimum stage recorded, 0.6 foot at 6 
a. m. August 26 (discharge, 700 second-feet). 

1904-1918: Maximum stage recorded, 30.7 fteet during the night of March 28, 
1913, determined by leveling ^m flood marks (discharge, computed from exten- 
sion of. rating curve, ^ about 108,000 second-feet); minimum stage recorded, 0.6 
foot September 28, 1914, and August 26, 1918 (discharge, 700 second-feet). 

Ice. — ^The river usually freezes over early in the winter, but the ice is likely to break 
up at times of sudden rises in stage and at those times it occasionally forms ice 
jams at Northampton, 10 miles below the station, causing several feet of back- 
water at the gage. 

BaouLATioN. — Distribution of flow affected by ox>eration of power plants at Turners 
Falls, and by r^:ulation of Deerfield River. (See Deerfield River at Charlemont, 
Mass. ) The effect o f the regulation is shown by low water at the gage on Sundays 
and Mondays. Storage in Somerset reservoir and First Connecticut Lake has 
little effect on the monthly discharge as measured at Sunderland. 

I Takm (ram revised rating cure and supersedes figures published in previous reports. 
498'— 21— wsp 471 6 
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AoouRACT.— Stage-discharge relation practically permanent except when affected by 
ice. Rating curve (fig. 1) used in revision of records is well defined between 
1,000 and 75,000 second-feet. Chain gage read to half-tenths twice daily; gage 
heights from water-stage recorder used for stages below 10.0 feet (24,700 second- 
feet). Daily discharge ascertained by applying gage height to rating table and 
making correction for effect of ice during winter. Records previously publiahed 
have been revised by means ol a more accurately determined rating curve making 
use of all discharge measurements. Rec(»rds good. 
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OISCHAR6C IN secoNo-rczT 



novBE 1.— Rating curves for Coimectiout River at SunderiaiKl, Mass. Measurements 40-70 were made 
daringpeflodl9ia-1919. MeasarementsmadewheostagedisdiaiSBretotioawBsafleotedbyioenoidiown 
QQdia^am. 

Discharge measuremmU of Connecticut Biver at Sunderland, Mass., during 191S~1918. 



Date. 



Made by— 



Oase 
height. 



Dis- 
charge. 



Date. 



Madeby- 



Oaee 
height. 



Dia- 
ohaige. 



1913. 
Ang. 10 

1914. 
Jan. 17 
Mar. 5 
Apr. 30 

Aug. ao 

Nov. 2 
Deo. 22 

1915. 

Jan. 9 

Feb. 7 

24 

27 

28 

Sept. 25 



C. H. Ptepoe. 



R.S. Barnes 

Fieroe and Barnes.. 

do 

C.H. Pierce 

R.S. Barnes 

.....do 



R.S. Banes. 
do 



....do 

do 

do 

HaidinThweatt. 



Fed, 
2.54 



a 4. 20 

a 13. 42 

18.69 

2.22 

1.10 

•3.eo 



a5.88 
«6.45 
a 7. 15 
21.27 
17.50 
4.48 



2, 940 



4,700 
26,400 
68,400 
2,530 
1,180 
2,760 



5,780 
7,800 
9,040 
670,000 
653,200 
7,050 



1916. 
Jan. 22 
Feb. 1 
4 
Mar. 24 
31 
Dec 7 

1917. 
Jan. 3 
Feb. 1 
Mar. 8 

1918. 
Jan. 9 
Feb. 11 
Mar. 17 
June 12 



Pierce and Barnes, 

R.S. Barnes 

....do 

HaidinThweatt.. 

....do 

A. H. Davison 

A. H. Davison.... 

do 

....do 

M.R.8taQkpole.. 

....do fr.... 

....do 

H. W. Fear 



Feet, 
a 9. 03 
a 16. 94 
15.88 
oa27 
• 19.06 
8.60 



«5.93 
a6.36 
a 8. 44 



• 6.37 

• 3.58 

• 7.40 
6.81 



«8,WD 
46,800 
33,500 
8,490 
50,900 
19,300 



6,490 
6,700 
10,000 



4,450 
1,680 

olsso 

11,300 



• Stage^ischarge relation affected by ice. _ 

6 Measurement recomputed since publication in Watei^upply Papers 401 and 415. 

« Partly estimated. 

None.— Two discharge measurements obtained in April, 1919, were used in determining the rating ourra. 
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DaHy ditehargty in seeond-feet, of Connecticut River at Sunderland, Mass. ^ for the vears 
ending Sept, SO, 1904^1918. 



Day. 



Oct. 



Nwr. 



Dec. 



Jan. 



Feb. 



lUr. 



Apr. 



May. 



Janew 



July. 



Aag. 



Sept. 



2.. 
3-. 
4.., 
5.. 



W.. 
17.. 
18.. 
19.. 
».. 



6.. 
7.. 
8.. 
9.. 
10.. 



1904. 



6.. 
7.. 
8.. 
9.. 
10.. 

n.. 

12.. 
U.. 
14.. 
15.. 



21.. 
22.. 
23.. 
21.. 
25.. 

2ft.. 
27.. 
28.. 
29.. 
30. . 
31.. 



L. 
2.. 
3.. 
1.. 
5.. 



19(M-5. 



18,400 
1^800 
18,400 
18,100 
16,000 



IL. 
12.. 
B.. 
14.. 
15.. 



W.. 
17.. 
18.. 
19. . 
20.. 



21.. 
22.. 

a.. 

21.. 
25.. 



38.. 
27.. 
21.. 
29.. 
80.. 
31.. 



0,620 
8,600 
8,^0 

ijoio 

^660 

7,430 
6,720 
6,000 
6,480 
6,270 

6,830 
6,620 
5,200 
6,200 
6,830 

6,830 
6,830 
5,200 
4,790 
6,200 

6,200 
£090 
T^^O 
7,180 
6,950 

6,400 
6,400 
6,«» 
6.720 
7,180 



6,050 
6,050 
8,^0 
9,240 
7,660 

7,180 
7,430 
7,180 
7,180 
6,730 

6,300 
4,800 
4,400 
4,000 
3,700 

3,300 
3,300 
2,700 
2,900 
2,700 

2,600 
2,400 
3,400 
2,400 
2,200 

2,400 
2,600 
2,600 
2,600 
2,600 
2,600 



2,300 
2,600 
2,700 
2,700 
2,700 

2,700 
2,700 
2,600 
2,900 
3,000 

3,300 
3,300 
3,300 
3,300 
3,300 

3,000 
3,000 
3,900 
2,700 
2,700 

2,600 
2,300 
2,600 
2,600 
2,600 

2,600 
2,600 
2,600 
2,300 
2,300 
2,200 



2,100 
2,000 
2,000 
2,000 
1,900 

2,000 
2,000 
2,100 
2,100 
2,300 

2,000 
2,000 
2,300 
2,300 
2,300 

2,300 
2,300 
2,300 
2,000 
2,300 

2,100 
2,100 
2,000 
2,000 
2,000 

1,900 
2,000 
2,000 



37,700 



2,000 
2,000 
2,000 
2,000 
2,000 

2,100 
2,300 
2,300 
2,300 
2,300 

2,400 
2,400 
2,600 
2,600 
2,600 

2,600 
2,600 
2,600 
2,900 
4,000 

5,300 
5,600 
6,000 
7^900 
12,300 

31,200 
61,300 
73,800 
73,400 
84,200 
'92,400 



34,300 
43,000 
43,100 
36,100 
31,300 

31,500 
34,300 
38,800 
47,000 
56,900 

58,100 
54,100 
48,600 
42,300 
35,700 

30,000 
36,200 
34,700 
35,500 
25,100 

33,200 
21,700 
22,100 
23,200 
26,200 

32,700 
36,900 
47^800 
68,600 
00,300 



83,300 
79,200 
63,700 
53,300 
45,500 

45,600 
40,400 
43,900 
37,700 
33,800 

38,400 
49,000 
47^800 
42,300 
38,400 

34,600 
30,800 
27,400 
34,000 
21,000 

19,900 
22,500 
27^000 
28,500 
27,400 

24,700 
22,500 
21,000 
20,300 
21,000 



68,100 
54,900 
48,600 
44,700 
40,800 

36,100 
33,100 
20,600 
26,600 
25,500 

25,800 
28,100 
28,500 
26,200 
22,100 

22,500 
25,100 
28,100 
32,700 
42,300 

44,300 
40,000 
33,800 
27,400 
22,500 

20,300 
10,500 
17,800 
15,300 
14,000 
13,300 



22,100 
22,500 
21,400 
20,300 
10,500 

20,300 
21,000 
21,000 
20,600 
19,500 

18,800 
17,400 
16,700 
16,000 
14,700 

15,000 
16,700 
16,700 
16,000 
14,700 

13,600 
12,600 
12,600 
11,700 
10,700 

8,960 
8,420 
7,660 
8,690 
10,700 
9,810 



12,000 
9,340 
9,340 
8,960 
8,160 

7,660 
9,240 
11,000 
15,700 
17,400 

13,300 
10,100 
8,420 
7,910 
6,950 

6,270 
5,830 
5,410 
4,400 
3,850 

4,030 
4,210 
3,850 
3,670 
3,670 

3,670 
3,670 
3,500 
3,670 
4,030 



5,410 
6,960 
6,960 
5,830 
5,200 

4,990 
4,790 
4,790 
4,500 
4,400 

4,080 
3,670 
3,170 
3,330 
3,170 

3,170 
3,170 
3,670 
3,330 
3,500 

3,^ 
3,020 
2,720 
2,080 
2,720 

3,020 
2,720 
2,870 
3,020 
3,170 
3,670 



12,000 
9,520 
7,420 
13,600 
22,100 



8,600 
^^660 
6,950 
6,490 
6,270 



6,960 21,700 



7,180 
8,960 
9,810 
8,960 

7,910 
6,720 
6,720 
7,420 
8,420 

8,960 
8,960 
7,660 
6,720 
6,050 

7,910 
15,000 
16,700 
13,300 

9,810 

8,420 
9,520 
9,520 
11,300 
13,000 



17,000 
12,600 
9,530 
7,660 

7,180 
6,270 
5,830 
5,620 
5,200 

4,790 
4,590 
4,990 
4,990 
5,410 

5,830 
5,830 
5,620 
4,790 
4,790 

4,400 
4,210 
4,210 
4,030 
4,030 
U0,700 



4,400 
3,500 
3,330 
3,670 
3,850 

3,670 
3,500 
3,330 
2,450 
3,170 

3,670 
3,500 
2,720 
2,580 
2,450 

1,960 
3,000 
3,000 
3,170 
3,670 

8,420 
7,910 
8,160 
7,910 
8,160 

7,180 
6,720 
5,830 
4,790 
4,210 
4,080 



27,000 
21,400 
17,400 
15,700 
12,600 

8,960 
7,910 
7,660 
6,950 
6,270 

6,720 
8,420 
8,420 
7,910 
7,420 

7,660 
12,600 
16,000 
14,000 
11,300 

8,960 
7,910 
6,490 
5,620 
5,410 

4,790 
4,790 
4,400 
4,210 
4,790 
6,950 



3,850 
3,500 
3,020 
2,720 
2,730 

3,330 
3,330 
5,300 
5,300 
4,700 

4,400 
4,000 
3,670 
3,500 
13,000 

19,900 
14 700 
13,300 
12,000 
9,530 

7,660 
6,950 
8,160 
9,240 
8,430 

7,010 
11,000 
12,000 
12,000 
13,600 



7,180 
10,100 
16,400 
33,800 
42,300 

35,000 
27,700 
22,500 
18,100 
14,700 

12,000 
12,600 
17,400 
16,700 
13,300 

11,000 
9,520 
9,810 
39,200 
39,200 

34,200 
33,100 
27,000 
21,700 
17,400 

14,700 
12,600 
11,700 
10,700 
10,100 
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Daily dtBcharge, in seoond-feei, of Connecticut River at Sunderland^ Mass. , for the yean 
ending Sept. 30, 1904^1918— Continued. 



Day. 



Oct, 



Nov. 



Deo. 



Jan. 



Feb. 



lUr. 



Apr. 



May. 



Jane. 



July. 



Aug. 



lM6-«. 
1 


8 


2 


8 


3 


R 


4 


7 


5 


Y 





7, 


7 


A 


8 


6 





5 


10 


«; 


11 


6. 


12 


6 


13 


S; 


14 


8 


16 


K 


16 


7 


17 


Y 


18 


Y 


W 


6. 


20 


?; 


21 


8 


22 





23 


K 


24 


8' 


25 


8 


26 


7. 


27 


Y 


28 


6 


20 


a' 


30 


< 


31 ;.:: 


6' 


1906-7. 


7 


2 


?' 


8:.;/::.;.*;*' 


?' 


4 :. 


7 


6 


2 


6 


7 


7 


V. 


8 ;.:. 


i' 


9 


2! 


10 


3' 


11 


3 


12 


3' 


13 


» 


14 


4 


16 


5 


16 


5. 


17 


4 


18 


4 


19 ;. 


I; 


20 


4 


21 


7, 


22 


« 


23 


6 


24 


a' 


25 


«' 


26 


6 


27 


7, 


28 


7 


20 


7 


30 


7 


31 


< 



i,900 
1,160 
1,420 
,010 
1 660 

,180 
1,720 
1,270 
1,620 
1,050 

1,000 
•,270 
1,420 



,910 
,910 
,180 
1,060 
,420 

1,900 
1,620 
1,690 
1,960 
1,420 

,660 
,420 
,950 

,2ro 

1,830 
i,830 



1,720 
,200 
,580 
1,870 
1,720 

1,450 
,730 
1,020 
1,720 
1,170 

1,330 
1,670 
1,500 
t,030 
1,200 

1,410 
,790 
>,210 
[,030 
,400 

'420 
1,720 
1,720 
1,490 
1,270 

1,720 
,180 
,910 
,910 
,660 
1,720 



6,000 
6,000 
6,050 
6,490 
7,180 

7,660 
0,620 
12,300 
11,700 
10,400 

9,620 
8 960 
8,160 
8,420 
8,420 

8,160 
7,010 
7,660 
7,420 
7,180 

6,720 
6,050 
6,830 
6^830 
6,050 

6,830 
6,830 
6,490 
6,950 
16,300 



6,000 
6,830 
6,620 
5,200 
4,790 

4,790 
4,400 
4,400 
4,210 
4,030 

3,850 
4,030 
4,500 
4,790 
4,790 

4,790 
4,400 
4 400 
6,720 
12,300 

13,300 
13,600 
14,000 
13,300 
11,300 

9,520 
8,960 
8,960 
8,960 
9,240 



16,300 
12,000 
U,300 
37,300 
30,800 

34,300 
20,300 
17,000 
16,300 
18,300 

12,600 
10,700 
10,700 
9,520 
11,300 

14,000 
13,300 
13,000 
12,000 
13,000 

13,000 
16,000 
16,000 
16 700 
14,000 

12,600 
12,300 
11 700 
12,000 
15,700 
17,400 



7,910 
7,420 
6,050 
6,500 
6,500 

6,300 
6,800 
6,600 
5,000 
6,600 

6,600 
6,000 
6,400 
6,400 
6,200 

4,800 
6,200 
6,400 
6,400 
5,400 

6,200 
6,300 
4,400 
6,000 
6,000 

6,000 
6,000 
6,000 
5,000 
4,600 
4,800 



18,100 
17,000 
14,000 
13,300 
14,700 

16,700 
14 700 
14,000 
13,300 
13; 000 

12,300 
12 000 
14,700 
16,700 
14,700 

14,700 
16,000 
16,000 
16,700 
14)300 

13,600 
14,300 
27,700 
46,200 
64,100 

41,200 
34,600 
30,000 
25,500 
19,500 
16,400 



6,000 
6000 
6,000 
7,000 
20,300 

19,200 
17 400 
18,800 
17,000 
14,700 

14,000 
13,300 
10,700 
11,700 
11,000 

0,500 
8,700 
7,900 
/,000 
6,000 

6,500 
6,500 
6,300 
6,800 
6,600 

6,400 
4,800 
6,800 
6,800 
6,800 
6,600 



16,300 
14,300 
14,000 
0,500 
0,800 

10,000 
10,000 
10,000 
10,000 
10,000 

8,600 
8,000 
8,600 
8,000 
7,800 

7,400 
7,400 
6,700 
6,700 
6,800 

7,000 
7,400 
11,000 
15,000 
17,000 

18,100 
18,100 
17,400 



5,400 
6 400 
4,800 
6,400 
6,600 

6,600 
6400 
5,400 
5,400 
4,800 

6,200 
6,200 
6,000 
4,800 
4,800 

4,400 
3,700 
4,400 
4,400 
4,400 

4,200 
4,200 
4,000 
3,700 
4,000 

4,000 
4,000 
4,000 



16,700 
16,000 
14,700 
34,700 
30,000 

24,000 
19,900 
17,400 
16,700 
14,300 

10,100 
8,960 
7,660 
7,420 
7,910 

10,700 
12,000 
8,690 
6,490 
0,520 

10,700 
7,660 
6,050 
5,620 
5,620 

5,200 
5,830 
16,400 
26,200 
28,100 
27,400 



4,400 
4,800 
4,400 
4,800 
4,800 

6,000 
4,800 
4,800 
4,800 
4,400 

4,000 
4,800 
5,300 
6,400 
6,600 

6,600 
4,800 
7,400 
10,100 
15,300 

30,300 
21,700 
27,400 
49,800 
40,000 

28,500 
22,100 
26,200 
43,100 
57,300 
n,900 



26,200 
22,500 
10,200 
19,200 
24,000 

30,000 
31,500 
27^400 
24,700 
23,200 

22,500 
26,500 

30,400 
34,200 
48,000 

76,300 
75,100 
67,700 
62,100 
58,900 

66,300 
51,300 
49,000 
46,000 
41,000 

35,300 
28,900 
26,600 
22,500 
21,700 



66,300 
49,400 
40,000 
33,800 
30,800 

32,300 
30,800 
27,700 
25,500 
24,000 

22,500 
21,000 
21,000 
21,700 
24,000 

26,200 
25,500 
24,000 
23,200 
21,700 

19,500 
18,400 
18,100 
22,500 
42,000 

48,200 
55,300 
62,500 
55,300 
50,500 



22,500 
22,500 
26,000 
31,500 
30,000 

27,000 
26,200 
25,500 
24,000 
28,900 

32,700 
31,200 
28,100 
28,500 
32,700 

31,500 
39,300 
27,000 
24,000 
22,100 

21,400 
20 300 
18,100 
16,000 
14,000 

14,700 
17,400 
45,500 
68,100 
62,900 
49,000 



40,400 
62,500 
54,100 
53,700 
53,300 

48,200 
40,400 
35,300 
33,300 
28,900 

27,700 
27,700 
27,000 
24,700 
21,700 

30,300 
28,500 
36,100 
33,400 
30,000 

26,200 
22,800 
19,900 
17,400 
15,300 

14,000 
13,300 
16,400 
16,700 
16,300 
18,600 



36,900 
28,100 
22,500 
21,000 
19,900 

18,100 
17,800 
19,500 
24,300 
25,500 

24,700 
22,500 
19,500 
16,400 
14,000 

11,300 
10,400 
12,300 
16,000 
15,700 

13,300 
11,000 
9,240 
10,700 
15,700 

16,000 
14,300 
12,000 
10,700 
8,960 



12,600 
11,300 
14,700 
19,900 
17,800 

30,600 
20,300 
17,800 
15,300 
13,600 

13,000 
11,700 
10,700 
9,520 
7|910 

7,420 
6,060 
6,490 
6,270 
6,050 

6,270 
8,960 
13,600 
12,600 
10,700 

8,420 
7,660 
7,910 
7,910 
0,520 



10,700 
17; 400 
16,700 
15,000 
14,000 

18,000 
11,000 
0,240 
8,160 
7,420 

7,420 
7,420 
7,430 
7,420 
6,490 

6,830 
6,200 
0,270 
7,660 
6,720 

6,030 
6,410 
6 490 
6,720 
6,060 

6,270 
6,620 
4,790 
4,790 
6,830 
7,180 



12,600 
13,300 
14 300 
16,300 
16,000 

14,700 
12,300 
10,100 
8,160 
7,430 

7,180 
7,420 
11,000 
10,400 
8,960 

8,420 
8,420 
8,160 
7,910 
6,490 

6,000 
6,490 
6,830 
6,630 
7,010 

8,960 
7,420 
0,720 
6,050 
5620 
6,830 



8,690 
8;420 
7,660 
7,910 
7,910 

6,060 
6,270 
6,490 
6,030 
4,790 

4,400 
4,210 
4,030 
8,850 
8,860 

3,670 
3,670 
3,330 
2,580 
2,870 

2,460 
3,030 
4,400 
3.330 
3,830 

2,870 
3,500 
3,330 
3,500 
6,050 
6,490 



6,490 
7,180 
8,420 
9,530 
0,240 

8,960 
8,420 
7,910 
7,180 
6,720 

6,050 
6,200 
4,790 
4030 
3,850 

4,030 
8,670 
8,330 
3,500 
2,580 

2,870 
3,030 
3,170 
3,030 
2,200 

2,720 
2,080 
2,080 
2,720 
2,580 
2,200 
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Daify duehargej in ueand-fttt, of ConneeHeui River at Sunderland, Mam,, for the yean 
ending Sept. SO, 1904^1918--C<mimvLe± 



Oct. 



25,100 
23,500 
20,300 
U,800 
22,500 

18,400 
16,700 
16,700 
25,500 
27, «X) 

25,800 
25,800 
27,700 
25,500 
23,200 

20,000 
18,100 
15,800 
13,000 
12,300 

10,700 
11,300 
10,400 
0,810 
0,240 

8,420 
8,160 
12,000 
45,500 
00,600 
4S|000 



1,620 
1,730 
1,730 
1,500 
1,840 

1,620 
1,560 
2,080 
2,200 
2^200 

1,060 
2,080 
1,840 
1,060 
1,960 

1,840 
1,730 
1,400 
1,840 
1,840 

1,620 
1,840 
1,730 
1,730 
1,180 

1,730 
1,730 
1,060 
2,200 
2,200 
2)200 



Not. 



36,000 
30,000 
47,000 
40,800 
45,500 

38,800 
70,300 
71,000 
54,500 
43,300 

,100 
30,800 
36,200 
23,600 
21,000 

18,400 
17,000 
15,300 
15,000 
14,300 

14,000 
13,600 
14,000 
13,300 
12,600 

13,300 
13,300 
12,600 
12,000 
11,700 



1,960 
2,080 
1,730 
1,960 
1,960 

1,960 
1,960 
1,240 
1,960 
1,730 

1,840 
1 960 
3,200 
2,200 
1*730 

1,960 
1,960 

2,460 

2,460 
1,730 
2,460 
1,840 
1,960 

2,460 
2,730 
2,460 
1,840 
1,960 



Dec 



10,400 
8,906 
8,420 
8,430 
8,160 

8,600 
8,960 
8,600 
8,960 
0,520 

41,600 
51,300 
47,400 
38,400 
30,400 

34,700 
31,700 
19,500 
16,700 
16,000 

14,700 
14,000 
14,000 
21,400 
35,000 

33,800 
28,100 
24,700 
25,500 
26,200 
28,500 



3,670 
4,400 
3,670 
8,330 
2,720 

2,320 
2,730 
3,090 
3,850 
3,850 

4,400 
5,830 
5,200 
6,060 
4,990 

4,790 
4,790 
3,200 
3,200 
2,600 

2,800 
2,400 
2,600 
2,500 
2,300 

2,500 
1,900 
2,400 
2,400 
2,300 
3;300 



Jan. 



10,800 
17,000 
16,000 

14,600 
15,000 
15,300 
16,000 
16,400 

12,300 
10,100 
U,000 
13,300 
12,600 

U,300 
10,100 
9,500 
8,400 
8,400 

7,900 
7.400 
7,900 
8,400 
10,700 

10,100 
10,100 
10,400 
10,100 
8,700 
8,300 



2,300 
2,300 
1,900 
2,100 
2,300 

0,200 
11 700 
12,300 
12,000 
10,900 

10,400 
0,500 
8,200 
7,300 
6,500 

6,000 
4,600 
4,700 
4,500 
4,500 

4,400 
4,400 
4,500 
5,200 
5,600 

5,900 
5,600 
5,200 
4,900 
4^800 
<000 



Feb. 



8,700 
7,300 
9,000 
8,200 
6,900 

7,000 
6,500 
5,000 
5,200 
9,000 

7,000 
6,500 
6,400 
6,400 
7,000 

35,000 
50,700 
51,300 
36',900 
37,400 

19,200 
17,000 
15,000 
12,600 
11,700 

9,500 
10,400 
11,000 
11,300 



4,700 
4,600 
4,400 
4,100 
3,900 

3,900 
4,000 
7,200 
8,700 
10^100 

11,500 
U,300 
11,000 
9,600 
9,700 

9,200 
8,600 
10,400 
12,300 
14,200 

20,300 
21,000 
20,300 
22,500 
25,300 

23,200 
23,200 
21,400 



Mar. 



9,500 
U,000 
10,000 
U,000 

9,800 

9,500 
8,800 
8,800 

10,000 
11,000 

0,700 
10,000 
11,000 
U,300 
25,000 

34,600 
40,0bO 
32,300 
25,500 
23,200 

19,500 
18,800 
21,000 
28,500 
30,100 

41,200 
44,700 
53,700 
58,900 
63,700 
56,500 



20,300 
18,300 
15,400 
16,400 
16,700 

14,200 
13,100 
13,100 
12,100 
14,200 

16,300 
16,300 
17,300 
ir,900 
17,000 

15,700 
14,700 
12,600 
11,300 
10,100 

8,690 
7,910 
7,910 
8,160 
10,100 

20,300 
18,800 
18,800 
19,900 
19,500 

lolooo 



Apr. 



47,800 
41,600 
35,700 
30,000 
34,700 

23,100 
24,700 
27,700 
36,100 
38,400 

35,000 
36,100 
35,300 
32,300 
28,500 

28,500 
28,900 
27,700 
28,500 

31,500 

30,600 
25,500 
22,500 
23,600 
25,100 

28,500 
34,600 
40,800 
48,600 
53,300 



20,600 
21,700 
24,000 
24,700 
28,500 

38,000 
54,100 
75,100 
75,100 
63,300 

50,100 

42;ooo 

38,400 
57,300 
80,100 

95,400 
90,000 
85,000 
79,600 
77,100 

71,800 
64 500 
63,100 
55,700 
47,800 

42,000 
37,700 
35,000 
34,600 
33,700 



May. 



56,100 
60,900 
83,800 
48,000 
44,300 

38,000 
33,700 
40,800 
46,300 
45,500 

42,300 
30,300 
35,300 
33,300 
36,500 

36,100 
30,800 
35,200 
23,300 
30,600 

10,200 
19,500 
24,700 
21,400 
17,400 

15,300 
14,700 
14,000 
12,300 
12,600 
20,600 



33,100 
35,300 
34,600 
32,700 
33,300 

30,800 
31,200 
33,400 
33,800 
33,100 

32,300 
33,800 
34,600 
33,800 
31,500 

28,500 
27,000 
20 600 
33,100 
33,800 

31,900 
20,300 
25,500 
22,800 
20,600 

19,200 
18,100 
15,300 
15,700 
17,400 
17,400 



Jane. 



34,700 
20,600 
10,900 
10,500 
16,700 

13,300 
11,300 
0,340 
8,960 
7,660 

6,960 
6,490 
6,270 
6,050 
5,410 

5,830 
8,160 
15,300 
16,400 
14,000 

11,000 
8,600 
7,420 
6,490 
5,830 

5,620 
4,990 
4,790 
4,030 
4,030 



16,700 
16,700 
14;300 
12,600 
11,000 

13,600 
21,000 
20,600 
14000 
12,000 

12,300 
0,620 
0,620 
9,620 
7,420 

6,400 
12,600 
12,000 
12 600 

9,810 

12,300 
10,100 
6,050 
6,720 
6,720 

6,490 
4,210 
3,670 
5,200 
5,300 



July. 



3,670 
8,830 
8,830 
8,830 
3,670 

3,500 
4,030 
3,670 
3,330 
3,830 

3,020 
2,720 
2,720 
2,450 
2,450 

3,170 
2,450 
2,200 
1,960 
2,460 

2,450 
2,720 
5,200 
5,200 
4,790 

8,420 
6,270 
4,400 
4,790 
8,330 
2,720 



3,500 
3,090 
3,090 
3,090 
3,670 

4,030 
4,400 
4,120 
4,030 
3,670 

3,670 
31850 
8,830 
3 170 
2,870 

3,020 
3,020 
3,090 
3730 
2,450 

2,330 
3,450 
2,580 
4,030 
5,200 

3,880 
3,450 
2,830 
2,450 
2,720 
2; 720 



Aug. 



2,790 
2,720 
2,720 
2,450 
2,720 

8,020 
4,790 
5,410 
7,910 
8,160 

7,420 
6,490 
5,620 
6,060 
5,410 

4,790 
4,400 
4,400 
5,620 
4,790 

4,400 
4,400 
4,400 
4,400 
4,406 

8,860 
3,670 
8,330 
3,170 
8;030 
2*720 



2,820 
2,450 
2,330 
2,200 
2,450 

2,450 
2,580 
2,450 
2,730 
2^330 

2,460 
2,200 
8,090 
8 830 
2^720 

2,580 
3,670 
5,410 
5,620 
4,400 

8,500 
8,020 
8,170 
2,720 
2,870 

2,720 
2,460 
2,720 
1,960 
2 460 
2^870 



Sept. 



2,790 
2,560 
2,330 
2,200 
2,200 

2,060 
2,060 
1,840 
1,840 
2,060 

1,960 
1,960 
1,730 
1,730 
1,630 

1,510 
1,730 
1,730 
1,730 
1,730 

1,730 
1,730 
1,630 
1,610 
1,510 

1,510 
1,080 
1,730 
1,730 
1,610 



2,460 
2,330 
2,450 
2,320 
1,510 

1,960 
1,960 
2,200 
2,200 
2,200 

2,580 
2,460 
8,000 
3,030 
2,720 

2,460 
2,460 
2,200 
1,560 
2,830 

3,830 
3,450 
3,200 
2,080 
1,840 

1,200 
1,630 
3,500 
5,830 
6,960 
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SUKFACE WATER SUPPLY, 1918, PART I. 



DaUiy ditfharge, in iecond-feeiy of Connecticut River at Sunderland, Ma$$,,for A§ \ 
ending Sept. SO, 1904^1918— Coniiimed. 



Day. 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



Maj. 



June. 



July. 



Aug. 



1900-10. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

20 

27 

28 

20 

30 

31 

1910-11. 

1 

2 

3 

4 

5 

a 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

26 

27 

28 

29 

80 

81 



8,960 
8,960 
7,180 
6,720 
5,830 

5,410 
5,620 
6,410 
4,790 
3,020 

3,330 
4,030 
3,670 
3,670 
3,500 

3,170 
2,200 
2,870 
3,330 
3,330 

3,170 
3,330 
3,330 
2,720 
3,670 

4,590 
5,410 
4,400 
4,400 
4,030 
3,330 



5,200 
5,410 
4,790 
4,400 
4,400 

4,400 
4,400 
4,400 
2,870 
2,450 

4,030 
4,500 
4,400 
4,030 
3,330 

1,730 
1,620 
2,320 
2,320 
2,720 

2,720 
2,450 
1,730 
1,840 
3,020 

3,020 
3,020 
2,870 
3,670 
2,870 
2,720 



8,670 
4,030 
3,670 
3,670 
3,500 

3,330 
2,580 
3,600 
4,210 
4,210 

4,030 
4,030 
4,QB0 
3,330 
3,860 

4,030 
3,670 
3,670 
4,030 
3,850 

2,320 
3,330 
3,670 
8,670 
4,090 

4,210 
5,200 
5,630 
6,050 
6,490 



4,600 
4,500 
4,790 
5,620 
6,490 

9,520 
8,960 
8,420 
7,910 
6,950 

6,060 
5,620 
4,590 
3,330 
5,200 

4,990 
4,790 
4,790 
4,790 
3,330 

3,500 
4,500 
5,200 
4,400 
2,720 

3,020 
1,620 
2,200 
2,870 
3,330 



200 
790 
790 
500 

500 
400 
200 
100 
000 

800 
800 

200 
950 
270 

200 

990 
790 
400 
400 

400 
300 
100 
900 
800 

000 
200 
400 
000 
900 
800 



3,670 
4,080 
4,090 
2,450 
2,320 

2,500 
3,800 
3.000 
2,600 
2,300 

1,800 
1,600 
2,500 
2,500 
2,500 

2,300 
2,000 
1,700 
1,700 
2,000 

2,300 
2,300 
2,300 
2,300 
2,200 

2,200 
2,700 
3,600 
4,700 
5,600 
5,600 



3,600 
3,500 
3,900 
3,200 
3,000 

3,200 
3,800 
5,000 
6,000 
5,000 

4,500 
4,000 
3,700 
3,500 
3,200 

3,000 
2,800 
5,000 
8,000 
12,000 

20,000 
45,100 
57,300 
40,400 
33,100 

27,400 
23,200 
19.500 
17,800 
15,000 
11,300 



5,800 
6,400 
10,000 
30,000 
26,000 

19,600 
17,000 
15,000 
13,700 
12,000 

10,700 
9,200 
9,000 
8,600 
8,300 

8,000 
7,700 
7,400 
7,200 
6,800 

6,400 
6,000 
6,000 
6,200 
6,000 

7,000 
7,300 
7,200 
6,600 
6.600 
7,000 



11,700 
11,000 
10,700 
11,700 
10,400 

10,700 
9,000 
7,000 
6,000 
5,600 

5,300 
5,000 
5,200 
5,400 
5,600 

5,600 
5,800 
6,000 
6,000 
5,600 

5,600 
5,800 
6,000 
6,000 
10,000 

12,000 
15,000 
20,000 



68,500 
85,800 
78,400 
68,500 
56,500 

46,200 
42,300 
45,500 
42,700 
35,000 

30,000 
25,500 
24,000 
24,700 
22,100 

21,000 
19,500 
llfOOO 
16,000 
15,300 

21,000 
25,500 
27,000 
31,500 
36,100 

56,100 
58,100 
51,300 
49,400 
52,500 
53,700 



51,700 
49,400 
42,700 
41,200 

38,400 
36,100 
30,900 
38,400 
39,200 

31,500 
30,000 
24,700 
21,700 
18,800 

18,400 
15,000 
14,700 
18,100 
19,500 

18,800 
18,400 
18,800 
20,600 
23,600 

27,000 
34,200 
33,800 
31,500 
28,100 



24,700 
16,000 
30,600 
21,700 
24,000 

26,600 
26,600 
23,200 
20,600 
18,100 

17,400 
17,400 
16,700 
15,300 
14,000 

14,000 
12,600 
12,600 
12,000 
12,000 

12,000 
14,900 
10,100 
12,900 
11,300 

12,000 
18,100 
25,500 
25,100 
23,200 
20,300 



18,400 
18,400 
10,200 
18.100 
16,700 

18,100 
21,700 
22,500 
21,400 
19,500 

18,100 
22,500 
24,900 
21,000 
16,000 

15,900 
14,000 
15,000 
13,300 
13,600 

12,900 
10,100 
8,960 
7,910 
6,960 

7,910 
4,210 
6,830 
5,410 
6,060 



6,100 
5.800 
5,200 
4,600 
4,200 

4,600 
4,800 
4,800 
4,600 
4,500 

4,000 
2,600 
3,300 
3,700 
3,900 

4,000 
4,000 
4,000 
2,800 
3,000 

3,200 
4,000 
4,300 
4,400 
4,000 

3,400 
4,000 
4,800 



5,000 
5,200 
5,400 
5,900 
4,000 

4,600 
4,800 
5,000 
5,000 
6,000 

6,900 
4,000 
3,300 
5,200 
6.000 

6,300 
6,400 
6,500 
5,200 
4,200 

6,600 
7,000 
7,100 
7,100 
6,300 

6,400 
6,720 
36.100 
30,800 
31,200 
27,700 



47,000 
61,900 
53,700 
60,100 
44,700 

39,200 
81,200 
22,800 
21,400 
20,600 

20,300 
19.200 
18,400 
18,800 
13,300 

13,000 
12,000 
11,000 
12,600 
9,810 

8,960 
8,960 
7,660 
7,420 
6,490 

6,270 
6,050 
4,790 
8,020 
4,400 
6,270 



5,830 
6,050 
6,050 
4,990 
5,830 

6,270 
6,490 
7,910 
6,720 
8,960 

6,050 
3,670 
0,520 
0,240 
8,100 

7,420 
6,270 
6,720 
6,050 
6,270 

5,620 
5,830 
5,830 
5,200 
3,830 

2,460 
4.500 
4,500 
4,400 
4,790 



5,620 
5,410 
4,400 
4,210 
4,210 

4,800 
4,030 
4,030 
3,500 
8,170 

3,020 
4,090 
4,090 
3,500 
8,020 

3,020 
2,060 
2,080 
2,320 
2,720 

2,870 
3,020 
2,580 
1,840 
1,400 

2,200 
2,580 
3,170 
3,020 
8,020 
2,200 



4,400 
2,720 
1,840 
1,510 
1,060 

2,200 
2,450 
2,820 
1,510 
1,200 

2,200 
3,020 
2,720 
2,720 
2,680 

1,200 
1,240 
2,200 
2,820 
2.450 

2,200 
2,200 
1,400 
1,180 
2,060 

2,450 
2,720 
8,020 
2,680 
1,060 
8,020 



2,060 
3,020 
8,170 
8,020 
8,500 

10,700 
0,240 
6,050 
6,060 
4,400 

4,400 
4,400 
4,500 
4,090 
3,390 

4,030 
4,090 
4,090 
4,210 
4,090 

8,860 
3,670 
4,400 
4,030 
4,210 

4,210 
8.390 
1,060 
1,840 
2,460 
2,720 



4,600 
4,690 
4,400 
4,400 
8,860 

2,200 
2.200 
2,870 
8,170 
2,870 

2,460 
2,200 
1,240 
1,060 

ilooo 

1,060 
2,200 
2,080 
1,060 
1,060 

1,060 
1,840 
1,840 
2,200 
2,200 

8,390 
2,450 
2,720 
8,850 
5,620 
7,010 
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Daih^ discharge, in ieeondfeet, of Cwmeetieut River at Sunderland^ Man. ^ for the years 
ending Sept. 90, 1901-1915— Oontinued. 



i>«y. 



Oct Not. Dec Jan. Ftob. ICar. Apr. ICay. Jane. July. Aug. Sept. 



1. 
2.. 
S.. 
4., 
6.. 

6.. 
7., 
8.. 
»., 
10.. 

U.. 
12.. 
13. . 
14.. 
15.. 

».. 
17.. 
18.. 
».. 
».. 

21.. 
22.. 
23.. 
2«.. 
25.. 

28.. 
27.. 
21.. 



1911-12. 



30. 

SI.. 



1. 

2.. 

S.. 

4.. 

5.. 

6.. 
7.. 
8.. 
9.. 
M.. 

II.. 
12.. 
18.. 
14.. 
15.. 

M.. 
17.. 
18.. 
19. . 
20.. 

21.. 
22.. 



1913-13. 



4,790 
7.420 
9,S20 
8,900 
13,300 

13,300 
14,700 
13,600 
12,000 
12,000 

9,340 
9,520 
7,910 
0,960 
7,180 

5,410 
6,830 
6,980 
41,600 
47,800 

34,000 
34,000 
30,000 
28 800 
24,000 

20,800 
18,100 
20,300 
19,500 
6,950 
to, 100 



U,300 
12,000 
11.300 
10,100 
8,600 

9,340 
9,520 
13,300 
12,000 
13,000 

11,700 
10,700 
12,000 
12,000 
12,000 

13,000 
12,000 
12,000 
19,500 
15,300 

16,000 
17,000 
14,300 
12,000 
12,300 

12,700 
11,700 
10,100 
12,600 
19,900 



19,200 
19,500 
19,500 
13,300 
13,600 

8,960 
7,910 
8,900 
9,820 
10,100 

10,100 
11 700 
14,000 
16,700 
34,000 

27,700 
86,600 
34,700 
80,300 
17,000 

13,600 
9,240 
16,000 
33,800 
33,800 

32,700 
30,000 
24,700 
19,500 
15,300 
14,000 



28.. 
27.. 



0,270 
7,420 
8,960 
8,420 
7,910 

6,9S0 
6,400 
6,060 
5,830 
0,050 

5,000 
5,620 
3,020 
3,670 
6,830 

0,270 
6,050 
0^060 
5,880 

4;qoo 

4,990 
6,490 
11,700 
44,700 
54,100 

45,500 
3r,700 
17,400 
20,300 
16,800 



13,600 
13:000 
18,100 
13,000 
11,700 

10,100 
10,700 
17^400 
33,100 
34,300 

23,000 
23,300 
18,800 
18,800 
28)200 

21,700 
27,000 
10700 
14700 
13,800 

13,800 
11,800 
12,000 

itJsoo 

7|430 

10,700 
11^700 
10; 700 
10,100 
9810 



18,800 
30 800 
19;500 
19,500 
18,800 

18,400 
18,100 
15,000 
13,100 
10,500 

9,000 
5,000 
4,000 
3,800 
4,000 

4,400 
4,600 
4,600 
4,700 
4,800 

6,500 
7,000 
7^000 
6,000 
5,600 

5,000 
4,500 
4.000 
6,000 
5 300 
5,300 



6,270 
10,100 
22,500 
X,300 

31,000 
94,800 
22,500 
17,400 
15,800 

13,600 
12,000 
10,700 
10,700 
10,100 

8,900 
9)810 
9;530 
8960 
12,000 

15,300 
1^400 
7,420 
8,100 
13,000 

16,400 
14,800 
15,000 
14; 000 

^^ 



5,200 
5,200 
6,200 
4,600 
3,800 

4,000 
4,400 
4 800 
4,800 
4,800 

2,700 
3,100 
4,800 
4,200 
4,000 

3.900 
3,800 
8,200 
3,900 
4,400 

4,900 
6,400 
6,400 
5,500 
4,500 

4,900 
5,200 
5,200 
6,100 



22,500 
18,800 
19,200 
24,700 
26,600 

22,800 
20,800 
26,200 
25,500 
19,500 

16,700 
20,300 
17,400 
21,700 
18,800 

16,700 
17,400 
26,000 
35,700 
30,100 

32,300 
36,900 

5l'5S 
27,700 



24,000 
20,800 
17,400 
16,300 
13,300 
12,800 



10,000 
23,600 
14,700 
13,300 
18,300 

12,000 
13,000 
10,400 
20,600 
13,800 

13,000 
13)000 
12,600 
12,300 
10,400 

6,500 
5,600 
9200 
9,500 
9,500 

9,000 
10,100 
10,100 
16,000 
14000 



12,300 
11,700 
14,000 



4,800 
4,600 
3,300 
4,000 
4,000 

4,200 
4,400 
4,400 
4,000 
4,200 

4,400 
6,200 
6,800 
9,000 
9,500 

22,500 
26,500 
19,200 
80,400 
36,200 

24,700 
19,200 
16,000 
15,300 
15,000 

14,700 
14,000 
14,000 
19,900 
40,800 
42,300 



36,100 
16,700 
11,300 
10,700 
10,700 

10,700 
U,700 
12,600 
9,810 
8,420 

19,200 
24,000 
18,800 
22,800 
47,800 

60,900 
61,700 
89,200 
31,600 
29,300 

38,400 
46,600 
52,500 
47,800 
46,200 

63,700 
88,800 
107,000 
104,000 
86,200 
69,300 



45,500 
64,100 
47,000 
96,100 
29,800 

38,000 
60,500 
78,000 
82,500 
■^,800 

56,500 

48,200 
43,500 
42,300 
41,200 

43,900 
58,900 
64,100 
66,300 
66,900 

61,300 
54,100 
49,000 
49,400 
47,800 

46,200 
43,100 
39,200 
33,100 
34,200 



82,800 
28,100 
34,800 
31,400 
31,400 

11,700 
19,500 
31,000 
20,600 
21,000 

19,500 
18,100 
19,200 
19,900 
20,300 

21,000 
33,100 
39,600 
32,700 
27,000 

25,100 
30,000 
36,500 
32,700 
27,700 

34,800 
19,500 
19,500 
17,000 
22,100 
41,600 



00,100 
54,100 
45,500 
30,200 
87,700 

40,000 
88,800 
36,100 
31,500 
27,000 

24,700 
34,200 
23,600 
30,800 
30,800 

28,500 
27,000 
26,200 
26,100 
'^',000 



24,700 
24,300 
22,800 
21,400 
19,500 



19,500 
25,800 
15,000 
25,800 
26,200 



22,500 
19,200 
17,800 
16,000 
14,700 

13,800 
12,600 
12,000 
10,400 
10,100 

8,960 
6,620 
7,910 
7,180 
8,420 

7,420 
6,490 
8,960 
7,180 
9,240 

7,910 
7,910 
8,690 
24,000 
30,000 

26,600 
25,600 
19,500 
28,100 
36,100 
83,400 



47,000 
50,100 
49,800 
49,800 
44,300 

37,700 
81,900 
28,500 
26,500 
15,300 

17,400 
14,700 
13,300 
13,300 
12,000 

12,000 
7,660 

10,100 
8,960 
8,960 

8,100 
7,420 
4,790 
6,490 
6,960 

6,730 
6,490 
6,490 
6,060 
2,720 



31,200 
25,500 
22,500 
16,700 
18,000 

13,800 
11,800 
12,000 
7,420 
8,420 

8,960 
8420 
8,420 
7,910 
6,200 

6,830 
8,160 
7,420 
6,620 
4,790 

4,790 
3,830 
3,670 
6,620 
6,200 

4,500 
4,400 
4,030 
2,720 
1,960 



2,450 
5,200 
6,200 
4,400 
1,900 

2,320 
1,730 
1,730 
4,090 
4,090 

3,670 
3,850 
4,030 
2,720 
2,460 

2,870 
2,460 
2,450 
3,170 
4,400 

3,020 
4,790 
3,020 
8,330 
3,500 

4,400 
4,400 
3,020 
3,580 
2,450 
1,960 



4,590 
6,200 
5,630 
6,200 
3,020 

2,060 
2,820 
2,450 
3,020 
8,030 

3,090 
8,030 
2,720 
2,720 
8,330 

4,210 
4,400 
5,200 
4,080 
2,580 

2,480 
3,170 
2,720 
3,020 
3,670 

3,500 
3,680 
2,730 
4,210 
4,400 
4.400 



2,720 
3 500 
3,860 
2,720 
2,060 

2,870 
3,070 
3,870 
3,870 
3,500 

3,880 

?'22 
4,990 

6,200 

4,990 

6,200 
6,410 
4,030 
6,200 
6,060 

6,880 
4,790 
4,030 
3,670 
3,170 

2,790 
3,170 
3,670 
4,990 
5,030 
6,490 



6,060 
6,060 
3,850 
4,080 
6,060 

4,990 
3,670 
4,090 
8,860 
3,020 

3,820 
3,020 
3,020 
2,450 
3,670 

2,730 
2,200 
1,730 
2,720 
2,460 

1,060 
8,450 
3,720 
1,960 
1,620 

2,450 
2,300 
2,080 
3,450 
3,870 
2,460 



4,310 
3,330 
5.200 
6,0B0 
6,060 

5,030 
5,030 
4,790 
4,210 
4,790 

6,200 
4,790 
4,790 
4,400 
3,020 

0,080 
11,000 
9,530 
9,340 
8,690 

13,000 
13,600 
17,400 
17)400 
14,000 

9,810 
7,910 
6,960 
7,180 
6,410 



1,780 
1,960 
3,200 
1,460 
1,130 

1,960 
1,840 
1,020 
2,200 
1,780 

1,840 
2,200 
1,960 
1,780 
1,780 

2,560 
2,200 
2,400 
1960 
1,960 

1,840 
1,020 
4,400 
3,020 
6,270 

4,090 
2,200 
1,020 
1,-290 
3,500 
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SURFACE WATER SUPPLY, 1W8, PART I. 



Daily dUeharge, in necond-fut^ of Connecticut River at Sunderland, Mosm,, for the yean 
ending Sept, SO, iPOf-iP/^— Continued. 



Day. 



Oct. NoY. Deo. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. 



1918-14. 



8,830 
8,170 

3,oao 
3,oao 

2,390 



6 1,510 

7 4,400 

8 4,030 

i 4,400 

10..... 3,670 

11 ,3,330 

12 12,200 

12 , 2,080 

14 3,330 

16 4,030 

16 1 4.400 

17 

18 

10 

20 

21 

22 

28 

24 

25 

26 

27 

28 

20 

30 

31 



1. 
2. 
3., 
4. 
5. 

6. 
7., 
8.. 
0.. 
10.. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
10., 
20. 

21. 
22. 
23. 
24. 
25. 

26.. 
27.. 
28., 
20. 
30. 
81. 



1014-15. 



8,670 
3,670 
2,200 
2,080 

4,210 
4,400 
8,160 
7,660 
8,060 

12,300 
16,700 
17,000 
15,300 
13,300 
11,300 



2,200 
2,450 
2,580 
3,020 
2,200 

3,500 
3,020 
2,720 
2,450 
2,870 

1,620 
1,400 
2,320 
2,200 
2,200 

2,080 
2,200 
1,730 
1,400 
2,450 

2,720 
3,020 
3,170 
3,020 
1,060 

2,200 
8,500 
8,330 
8,380 
2,720 
2,200 



0,240 
8,160 
7,010 
8,420 
7,010 

6,490 
6,000 
5,620 
8,850 
30,000 

18,800 
16,700 
14,000 
8,060 
10,100 

11,000 
5,830 
6,400 
7,420 
6,050 

6,060 
7,420 
0,520 
0,520 
0,810 

8,160 
6,060 
6,060 
8,420 
4,000 



1,730 
1,460 
2,080 
2,720 
2,870 

2,720 

1,200 
1,510 
2,720 

3,330 
3,330 
8,670 
3,670 
1,730 

2,320 
6,270 
6,720 
6,060 
4,000 

4,700 
4,030 
4,030 
4,000 
4,590 

3,170 
2,720 
3,330 
2,320 
8,020 



4,090 
7 010 
7,010 
7,010 
6,400 

6,060 
5,200 
10,100 
15,000 
11,300 

8,060 
0,810 
8,690 
6,270 
6,270 

8,420 
8,600 
8,160 
7,010 
11,700 

7,010 
6,060 
6,060 
6,270 
4,030 

4,030 
6,400 
6,060 
6,800 
6,000 
5,200 



5,620 
5,620 

6|050 
7,180 

6,270 
6,050 
7,660 
6,050 
4,000 

4,400 
4,400 
3,020 
3,670 
5,410 

7,420 
6,270 
5,200 
4,400 
3,330 

2,080 
2,870 
3,020 
2,580 
1,060 

1,830 
1,740 
2,080 
2,450 
2,870 
8,330 



8,800 
4,000 
4,200 
2,700 
2,300 

3,600 
8,600 
4,000 
8,800 
3,800 

3,500 
2,700 
3,800 
5,200 
4,800 

4,200 
2,000 
2,700 
1,500 
3,000 

3,000 
3,300 
3,600 
3,500 
3,800 

4,000 
4,600 
3,450 
3,200 
4,600 
6,000 



3,330 
3,170 
2,870 
2,580 
2,320 

1,060 
3,020 
7,010 
7,420 
6,050 

6,050 
5,830 
6,060 
4,030 
3,860 

8,850 
8,170 
2,580 
7,180 
13,000 

12,300 
11,700 
8,160 
7,010 
7,420 

7,180 
6,060 
6,720 
6,400 
6,400 
6,270 



5,200 
4,000 
7,400 
6,300 
5,600 

8,300 
4,000 
2,600 
2,200 
2^700 

8,500 
3,000 
2,000 
2,700 
1,400 

2,100 
2,600 
2,800 
3,000 
2,800 

2,200 
2,100 
1.500 
2,200 
2,100 

2,100 
2,100 
2,800 



2,300 
3,700 
11,400 
22,800 
24,700 

22,000 
18,000 
13,600 
11,500 
10,000 

8,600 
8,000 
8,600 
0,200 
7,000 

5,200 
0,000 
0,400 
11,300 
11,900 

10,000 
7,000 
8,600 
0,400 
0,400 

10,000 
11,000 
30,200 
60,500 
47,400 
40,800 



41,600 
64,000 
62,100 
50,100 
40,800 

34,600 
30,800 
32,700 
50,500 
59,700 

52,500 
56,100 
55,300 
48,600 
43,500 

41,600 
30,200 
40,000 
47,800 
70,600 

88,300 
87,500 
80,000 
70,600 
60,500 

50,000 
40,400 
52,000 
52,500 
58,100 



61,300 
68,300 
45,600 
40,800 
88,800 

46,500 
44,700 
42,300 
30,600 
30,600 

28,500 
31,500 
35,300 
36,500 
31,000 

26,600 
24,300 
16,000 
18,100 
16,700 

15,000 
14,700 
14,700 
16,000 
8,160 

10,400 
7,010 
6,060 
8,060 
8,060 
6,060 



6,060 
6,060 
5,830 
5,830 
5,830 

6,060 
7,660 
7,910 
7,420 
6,720 

5,830 
5,200 
4,500 
4,400 
4,210 

12,000 
18,100 
18,800 
15,700 
12,600 

10,700 
8,060 
0,240 
0,520 

43,100 

63,700 
70,200 
65,700 



41,600 
82,700 
28,600 
23,600 
18,100 

13,300 
14,700 
16,000 
12,600 
12,600 

12,300 
12,000 
11,300 
8,690 
8,160 

8,960 
8,160 
8,690 
8,960 
7,660 

6,620 
6,720 
6,060 
6,050 
8,420 

11,300 
13,600 
10,700 
10,700 
10,700 
0,620 



7,660 
7,660 
6,060 
7,010 
8,160 

0,810 
0,810 
10,100 
16,000 
18,800 

33,800 
53,300 
57,300 
61,700 
42,700 

36,000 
31,000 
26,200 
24,000 
22,500 

21,000 
10,500 
17,000 
10,500 
11,300 

8,060 
14,700 
20,300 
21,000 
22,500 



22,100 
24,700 
24,000 
23,200 
18,400 

16,700 
13,600 
12,600 
12,000 
13,000 

12,600 
12,000 
U,000 
0,240 
8,420 

7,420 
8,420 
8,420 
6,490 
8,420 

10,100 
8,960 
3,330 
4,400 
7,180 

7,910 
6,720 
6,060 
6,720 
4,400 
^170 



6,720 
7,420 
7,180 
6,060 
6,490 

8,960 
10,400 
6,490 
7,660 
8,690 

7,910 
6,720 
6,620 
3,020 
3,170 

4,790 
4,400 
3,850 
4,030 
3,670 

2,580 
2,870 
4,210 
3,500 
3,670 

3,670 
3,330 
2,320 
2,450 
3,850 



8,670 
4,210 
8,850 
2,460 
2,460 

8,330 
8,160 
7,660 
6,270 
6,490 

6,060 
5,830 
4,590 
6,060 
6,060 

4,990 
6,200 
3,850 
2,320 
2,720 

4,400 
3,850 
3,850 
3,500 
3,170 

1,840 
2,820 
3,850 
3,670 
3,500 
3,500 



3,670 
8,090 
16,000 
18,400 
17,800 

12,000 
14,300 
11,700 
65,300 
54,100 

44,700 
32,700 
34,600 
16,400 
13,300 

15,300 
14,700 
16,000 
9,240 
13,300 

20)300 
16,400 
14,000 
14,700 
14,000 



6,200 9,520 
2,720 1 6,270 
2,450 18,800 
4,030 10,400 
3,670 13,300 
18,800 



6,490 
5,620 
4,590 
4,990 
5,200 

3,330 
3,330 
4,210 
3,330 
3,670 

3,500 
3,330 
1,740 
2,200 
3,170 

3,670 
4,400 
5,200 
6,270 
4,400 

6,410 
6,960 
8,420 
5,830 
4,590 



8,850 
2,320 
2,580 
8,600 
8,170 

3,020 
3,850 
3,330 
1,960 
2,200 

3,830 
8,670 
3,500 
3,170 
3,330 

1,730 
2,060 

3,020 
2,720 

3,170 
4,090 
2,720 
2,680 
4,080 

3,670 
3,500 
3,330 
2,720 
3,170 
6,060 



13,300 
19,200 
14,300 
22,500 
54,900 

36,100 
27,400 
25,100 
18,100 
19,200 

18,800 
17,400 
18,800 
17,800 
16,000 

12,000 
13,300 
12,300 
10,400 
7,910 

7,180 
7,910 
24,000 
14,700 
16,700 

18,100 
16,700 
15,300 
8,160 
10,100 
11,800 
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Dmkf diatharge, in 9eeond'fui, of Ccnructicut River at Sunderland^ MaM$,,for the yean 
ending Sept, SO^ 7904-^^15— Continued. 



D«y. 



Oet Nov. Dec Jan. Feb. Mar. Apr. May. June. Jnly. Aog. Sept 



1915-16. 

1 

«. 

3 

4 

« 

6 

7 

8 

• 

10 

U 

13 

U 

M 

15 

16 

17 

18 

» 

» 

a 

a 

2S 

M 

z 

» 

27 

X 

9 

30 

31 

1916-17. 

1 

a 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

U 

M 

U 

18 

17 

W 

19 

20 

21 

22 

21 

21 

as 

38 

27 

as 

ao 

30 

31. 



6»7ao 

6,620 
4,310 
3,670 
6,400 

6»370 
6,960 
7,420 
6,270 
6,060 

7,660 
6,950 
6,410 
5,410 
6,050 

6,^0 
5,620 
4,500 
6,050 
5,620 

5,630 
5,830 
7,180 
4,030 
3,030 

4,400 
4,790 
5,620 
5,410 
6,490 
4,400 



14,300 
8,960 
10,100 
10,100 
8,600 

7,180 
6.060 
3,030 
5,410 
6,060 

5,630 
4,030 
4,990 
5,200 
3,030 

3,600 
6,050 
5,300 
6,060 
6,730 

10,400 
8,960 
10,100 
10,700 
8,960 

7,910 
6,950 
6,060 
4,210 
5,830 
6^960 



4,790 
6,060 
6»730 
6,730 
7,430 

7,430 
6,950 
3,600 
5,630 
4,790 

4,600 
5,830 
5,630 
4,210 
4,400 

7,430 
7,910 

10,100 
9,240 

11,300 

11,700 
8,600 

11,300 
9,340 
8,430 

8,160 
8,960 
7,430 
4,400 
7,180 



9,530 
9,340 
10,700 
10,700 
6,400 

4,400 
7,660 
6,490 
5,830 
5,410 

8,960 
7,660 
5,200 
5,830 
4,990 

4,600 
4,400 
4,400 
18,100 
11,000 

12,000 
11,700 
11,700 
9,810 
8,430 

23,600 
34,600 
31,500 
25,500 
19,900 
17,400 



15,300 147,200 

^'^' 41,300 

37,700 

33,400 

31,300 



14,000 
10,700 
11,700 
12,600 



6,950 
5,620 
5,200 

5,300 

6,720 
6,960 
6,060 
5,620 
5,620 

6,490 
5,620 
4,590 
6,490 
6,i»0 

7,420 
7,420 
6,720 
3,330 
3,330 

5,620 
5,620 
5,200 
9,810 
23,600 

19,500 
14,700 
14,000 
13,300 
17,000 



36,300 
30,800 
30,300 
27,000 
23,600 

18,800 
18,800 
17,400 
17,400 
15,300 

14,000 
14,000 
13,300 
12,000 
11,700 

11,300 
8,960 
7,180 
9,520 
9,520 

8,420 
9,810 
7,430 
10,100 
11,300 

9,530 
9,340 
8,430 
10,100 
7,910 
^410 



11,300 
13,000 
11,700 
8,960 
8,430 

10,100 
9,530 
9,810 
7,910 
9,530 

7,180 
6,490 
10,700 
11,000 
7,180 

7,180 
8,960 
16,700 
18,100 
17,400 

17,000 
33,600 
39,000 
61,700 
56,900 
49,800 



4,500 
6.730 
6,490 
6,270 
6,720 

7,660 
7,660 
11,700 
10,400 
10,400 

8,600 
7,910 
7,180 
4,210 
11,700 

11,700 
12,300 
12,300 
11,000 
10,700 

7,420 
6,270 
7,910 
6,720 
6,490 

6,270 
6,060 
4,590 
5,200 
6,720 
$830 



34,300 
25,600 
25,100 
17,000 
18,400 

17,400 
17,000 
11,700 
11,300 
13,600 

11,700 
14,300 
17,000 
13,300 
8,760 

4,210 
10,400 
12,600 
14,700 
17,000 

34,200 
40,000 
33,100 
36,600 



6,370 
5,830 
6,270 
3,020 
3,330 

5,200 
5,620 
5,200 
5,200 
4,590 

2,450 
3,020 
5,200 
4,210 
4,210 

4,400 
4,400 
2,200 
1,960 
4,600 

4,400 
4,030 
4,030 
4,210 
2,200 

3,020 
6,960 
14,000 



22,600 
30,300 
18,400 
16,700 
16,400 

7.910 
12,300 
12,600 
12,300 
11,000 

11,000 
8,600 
6,950 
11,000 
10,300 

9,520 
9,810 
11,000 
5,830 
5,300 

8,430 
8,420 
8,960 
8,960 
10,400 

6,620 
6,960 
16,000 
24,000 
33,100 
53,700 



15,700 
13,600 
9,810 
8,960 
5,200 

7,180 
6,270 
6,270 
6,720 
7,910 

6,490 
5,830 
8,160 
8,420 
9,810 

9,520 
8,690 
5,830 
8,690 
8,160 

7,660 
9,520 
10,100 
11,700 
34,500 

32,300 
38,400 
56,600 
61,300 
50,700 
46,600 



58,100 
63,700 
73,600 
62,100 
63,900 

49,800 
44,700 
40,400 
33,800 
32,300 

30,800 
33,100 
38,000 
37,300 
36,900 

36,900 
40,000 
40,800 
42,000 
43,900 

43,600 
41,600 
44,700 
66,100 
58,900 

52,900 
49,000 
44,700 
42,300 
38,000 



36,600 
33,800 
32,300 
30,000 
39,300 

27,000 
37,000 
18,800 
33,200 
21,400 

19,900 
17,100 
19,600 
10,100 
8,420 

14,700 
20,600 
42,700 
44,700 
39,600 

34,300 
30,800 
25.100 
22,800 
21,700 

21,000 
18,400 
12,600 
9,810 
12,600 
13,000 



40,400 
46,200 
46,200 
47,800 
50,100 

46,600 
44,700 
45,500 
45,100 
40,400 

33,100 
30,400 
20,300 
24,000 
27,700 

18,100 
21,000 
21,700 
24,700 
33,100 

48,200 
56.500 
50,700 
58,100 
63,300 

48,200 
43,500 
37,700 
36,100 
29,300 



13,300 
14,000 
14,700 
17,000 
15,700 

17,400 
21,700 
21,700 
22,800 
21,400 

22,800 
24,700 
26,200 
25,800 
24,000 

18,100 
21,000 
29,300 
26,600 
28,100 

28,900 
24,700 
24,000 
17,400 
16,000 

15,300 
16,000 
16,000 
14,300 
12,600 



12,600 
10,000 
10,100 
16,700 
16,000 

30,600 
21,400 
16,400 
11,300 
11,000 

13,300 
11,000 
10,100 
12,600 
11,300 

6,050 
7,420 
10,100 
7,910 
5,830 

9,810 
7,910 
6,960 
6,490 
12,000 

12,000 
19,600 
17,400 
15,700 
10,700 
9,520 



23,200 
30,800 
34,600 
33,800 
31,900 

33,100 
32,700 
30,000 
28,900 
27,000 

25,600 
24,000 
30,800 
10,900 
24,000 

24,000 
22,500 
20,300 
17,800 
15,700 

17,800 
18,800 
20,300 
22,900 
22,100 

20,300 
19,900 
17,000 
19,900 
25,600 
1^,600 



19,900 
16,700 
23,600 
11,300 
18,100 

20,300 
19,200 
22,800 
22,100 
21,700 

23,200 
36,900 
48,600 
47,800 
43,100 

35,700 
30,400 
28,600 
38,000 
39,600 

35,300 
31,500 
27,700 
22,500 
24,000 

22,600 
18,800 
16,700 
14,700 
11,000 



10,100 
17,400 
17,000 
16,400 
11,000 

10,400 
10,400 
6,060 
7,910 
7,420 

6,270 
6,490 
6,270 
7,660 
4,790 

6,060 
7,910 
8,160 
7,660 
6,960 

6,490 
7,910 
5,200 
6,490 
6,960 

6,720 
7,180 
5,830 
3,020 
3,600 
4,210 



9,590 
8,160 
5,200 
4,980 
5,200 

2,720 
8,860 
4,790 
4,980 
9,240 

9,810 
16,000 
17,400 
10,700 

8,100 

7,910 
5,830 
5,200 
6,050 
3,170 

3,330 
4,590 
4,400 
5,200 
5,620 

3,850 
2,320 
8,330 
4,790 
5,830 
5,200 



3,830 
3,330 
4,310 
7,910 
3,730 

3,080 
4,030 
4,590 
4,400 
4,400 

6,060 
3,330 
5,200 
6,950 
5,200 

6,490 
6,490 
7,420 
10,700 
10,700 

12,600 
13,300 
12,000 
15,000 
14,000 

11,300 
16,000 
12,000 
10,400 
10,700 
11,700 



4,690 
4,790 
3,170 
2,460 
8,850 

5,300 
4,210 
4,000 
2,870 
2,060 

3,030 
4,590 
4,690 
4,090 
4,790 

14,000 
11,700 
8,430 
6,270 
7,180 

6,270 
6,730 
6,270 
3,330 
6,490 

5,960 
6,060 
5,630 
6,630 
8,430 



11,300 
10,700 
10,100 
9,810 
9,240 

9,520 
8,690 
0,060 
3,330 
3,330 

4,400 
5,620 
4,790 
4,790 
4,210 

2,720 
3,600 
4,990 
4,790 
4,400 

4,210 
3,030 
1,630 
2,200 
3,330 

3,170 
8,380 
3,380 
3,030 
1,960 
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SURFACE WATER SUPPLY, 1918, PART I. 



Daikf diieharge, in second-feet, of Connecticut River at Sunderland, Man., for the yean 
ending Sept. 30, 190-^-19 W—Contiimed. 



Daj. 



Oct 



Nov. 



Bao. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



Jane. 



July. 



Aug. 



Sept 



1917-18, 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

ao 

81 



2,580 
4,080 
4,030 

4,oao 

4,400 

6,980 
4,790 
9,240 
10,100 
8,900 

8,420 
7,420 
6,720 
5,200 
6,060 

8,160 
7,910 
8,420 
8,420 
8,420 

4,790 
4,990 
7,420 
7,180 
12,000 

12,600 
11,700 
10,700 
11,000 
15,700 
40,000 



41,600 
40,000 
34,200 
20,600 
22,800 

17,800 
15,700 
U,600 
9,520 
8,690 

6,490 
6,950 
8,690 
8,420 
7,420 

7,660 
7,180 
8,670 
4,990 
6,720 

6,950 
6,720 
6,950 
7,910 
4,990 

5,620 
7,660 
6,720 
5,(»0 
5,200 



6,490 
6,090 
4,790 
6,060 
6,060 

6,060 
6,960 
6,490 
6,270 
6,060 

6,950 
6.490 
5,620 
5,200 
4,400 

2,450 
2,580 
4,080 
4,030 
4,400 

4,500 
6,490 
4,210 
2,870 
8,500 

3,500 
4,400 
4,590 
4,030 
2,450 
2,200 



4,090 
4,080 
4,030 
4,210 
4,400 

8,020 
8,020 
4,790 
4,400 
4,590 

4,210 
8,670 
3,020 
2,450 
2,720 

4,400 
4,590 
4,210 
3,330 
2,720 

3.330 
3,170 
4,210 
4,990 
5,620 

5,620 
3,020 
2,080 
4,030 
5,830 
6,830 



16,700 
17,000 
14,000 
13,000 
13,000 

13,600 
14,700 
13,300 
14,300 
11,700 

8,690 
9,810 
9,810 
9.810 
9,810 

11,700 
6,270 
8,600 
13,000 
17,800 

29,600 
48,200 
58,100 
58,900 
52,900 

42.000 
35,300 
30,800 
30,000 
31.200 
38,400 



49,400 
57,300 
68,500 
68,600 
59,700 

49,400 
46,200 
39,600 
40,000 
44,300 

43.100 
39.200 
33,100 
33,400 
28,900 

35,300 
36,900 
40.800 
43.900 
40,000 

33,800 
41,600 
42,700 
40,800 
38,400 

34,600 
34.600 
27,700 
20.300 
24,700 



29,300 
36,900 
36,900 
35,000 
30,800 

27,400 
22,100 
19,500 
18,800 
19,200 

18.800 
25,500 
17.000 
27.000 
32,700 

31,500 
29,300 
23,600 
20.300 
17,800 

16,000 
14,700 
12,300 
11,700 
12,000 

7,180 
6,950 
8,960 
10,100 
7,910 
7,420 



4,210 
5,860 
6,170 
4,8S0 
5,360 

6,270 
3,630 
4,380 
5,670 
4,630 

4,450 
4,320 
3,690 
3,310 
5,700 

7,900 
7,550 
9.320 
10,600 
7,600 

3,270 
4,060 
6,170 
4,300 
4,510 

4,590 
3,530 
1,770 
2,820 
4,660 
4,400 



4,160 
4,090 
8,440 
2,330 
2,870 

3,500 
3,340 
8,270 
3,290 
4,820 

9,200 
11,400 
10,100 
6,580 
5,740 

6,140 
5,690 
3,340 
3,910 
4,430 

4,240 
4,270 
3,770 
2,750 
1,300 

1,960 
2,760 
2,750 
2,810 
2,700 
2,270 



1,600 
9i5 
1,700 
2,»0 
3,000 

3,210 
3,00 
1,800 
2,00 
3,4» 

3,510 
2,960 
3,300 

%m 

1,530 

2,240 
3,440 

3,530 
5.530 
5,400 

6.8S0 
8,710 
13.900 
14.000 
11,900 

17,000 

35.300 
35.700 
31,200 
25,800 



Note.— Stage-discharge relation affected by ice as follows: Dec. 11. 1904, to Mar. 26, 1905; Feb. 3 to Mar. 
2, 1906; Deo. 4, 1906, to ifar. 20, 1907: Jan. 8 to Mar. 25. 1908; Dec. 18, 19(», to Mar. 16, 1909; Dec 6-13 and 
Deo. 20, 1909, to Jan. 21, 1910; Feb. 7-28, and Deo. 6, 1910. to Mar. 26, 1911; Jan. 9 to Mar. 27, 1912; Fri>. 
6-26, 1913; Dec. 29, 1913, to Mar. 29. 1914; Dec. 22, 1914, to Feb. 26, 1915; Deo. 14, 1915, to Apr. 2, 1916; Dec 
16, 1916, to Mar. 25, 1917; Dec. 1. 1917, to Mar. 21, 1918; daily discharge for these periods determined from 
gage heights corrected for effect of ice by means of discharge measnrements, observer's notes, weather 
records, and hydrographio oomparison ¥ath other Connectioat River records. 

MonMy discharge of Connecticut River at Sunderland, Mass., for the years ending Sept. 

SO, 1904-1918. 

[Drainage area, 8,000 square miles.] 



Month. 



Discharge in second-feet. 



Minimum. 



Mean. 



Per 
square 
mile. 



RmiKiff 

(depth in 

IncoeeaQ 

drains^ 

area). 



1904. 

April 

May 

June 

July 

August 

September 

1904-5. 

October 

Novembv 

December 

January 

February 

March... 

AnrU 

May 

June , 

July 

Anjpist 

September 

The year 



69,300 
62,100 
17,400 
6,950 
8,420 
19,900 

25,500 
9,620 
9,240 
3.300 
2,300 
92.400 
93.300 
22,500 
16,700 
22,100 
27,000 
42,300 



21,700 
13.300 
3,500 
2,080 
1,960 
2,720 

7.180 
4,790 
2,200 
2,200 
1,900 
2,000 
19,900 
7,660 
6,270 
4,030 
4 210 
7,180 



37,900 
30,700 
7,300 
3,890 
4,450 
7,750 

12,500 
6,560 
4,490 
2,730 
2,090 
16,200 
37,800 
15,700 
8,960 
7,950 
9,570 
20 600 



4.74 
3.84 
.912 
.486 
.556 
.969 

1.56 

.820 

.661 

.341 

.261 

Z02 

4.72 

L96 

L12 

.994 

L20 

2.58 



5.29 
4.43 
LQ2 
.66 
.64 
1.08 

1.80 

.01 

.65 

.30 

.27 

aS3 

&S7 

3L26 

1.25 

1.15 

1.88 

8.88 



03,300 



1,900 



12,100 



L51 



90.54 
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Monthfy diaeharge of Connectieut River at Sunderland, Mass. , for the years ending Sept, 

SO, i90^i9l^--Contiiiued. 



Month. 



1S06-6. 

October 

NGvember 

Deeember 

Jtniury 

Fetamary 

Man* 

^;:;::::::;:::::::::;;: 

June 

July 

Aufust 

September 

The year 

1906-7. 

October 

November 

Deeember 

Jaa noary. 

Fetarmry 

Maioh... 

r::::::;::;:::;:::::::: 

Jnne.. 

July 

Anioist 

September...... 

The year 

1907-«. 

OcU*cr 

November. 

Daoember 

Juroary 

F«i3mary 

Mwdi... 

r:::::::::::::::::::::: 

Jane 

July 

Aoput 

September 

The year 

19QB-0. 

October 

November 

Deeember 

Jamsy 

Flebroary 

Ifarch... 

r;::::::::::::::::::::: 

Jime 

July 

An^Dst 
" 'on 

The year 

igo»-io. 

Oitohfr 

November 

Deeember 

Jaimary ■. 

Febnuffy 

Miwh 

^::::::;::::::::;::::::: 

Jane 

July 

August.. 

Beptember*. 

The year 



Blacharge in eeooiid-feet. 



Mazfmom. 



9,530 
15,300 
37,300 
54,100 
IB, 100 
30,000 
70,300 
08,100 
36,900 
17,400 
8,090 
5,830 



70,300 



7,910 
14,000 

7,910 
20,300 

5,000 
60,900 
02,600 
54,100 
20,600 
16,000 

9,520 
27,000 



■ 62,500 



60,000 
71,000 
51,300 
27,000 
50,700 
63,700 
53,300 
60,900 
24,700 
8,420 
8,160 
2,720 



63,700 

2,200 
2,720 
6,050 
12,300 
25,300 
20,300 
95,400 
35,300 
21,000 
5,200 
5,620 
6,950 



95,-400 

8,900 
6,490 
6,950 
67,300 
20,000 
85,800 
52,600 
26,600 
24,300 
5,620 
10,700 
5,830 



85,800 



Minlmmn. 



5,620 
5,880 
9,620 
12,300 
6,700 
5,200 
19,200 
14,000 
8,960 
4 790 
2,460 
1,960 



1,960 



1,730 
3,860 
4,400 
4,800 
8 700 
4,400 
18,100 
13,300 
6,060 
5,620 
2,080 
2,080 



1,730 



8,100 

11,700 

8,160 

7,900 

5,200 

8,800 

22,100 

12,300 

4,030 

1960 

2,460 

1,080 



1,060 

1,560 
1,240 
1,900 
1,900 
3,900 
7,910 
20,600 
15,300 
3,670 
2,320 
1,960 
1,290 



1,240 

2,200 

2,320 

8,800 

2,800 

5,000 

15,300 

14,700 

10,100 

4,210 

1,400 

1 840 

1 180 



1,180 



Mean. 



7,520 
7,870 
15,300 
19,900 
10,700 
13,800 
87,600 
29,000 
17,300 
8,260 
4,820 
8,350 



14,600 



4,720 
7,170 
5,490 
9,450 
4,700 
16,600 
32,400 
29,600 
11,400 
9,070 
4,830 
6,770 



11,900 



21,200 
27,800 
21,400 
12,500 
15,000 
24,700 
32,400 
31,700 
10,200 
3,580 
4,480 
1,830 



17,300 

1,830 
2,050 
3,390 
5,960 
12,200 
14,900 
53,800 
28,400 
10,700 
3,230 
2,910 
2,550 



11,800 

4,430 
8,980 
4,510 
12,900 
8,200 
40,200 
20,800 
17,800 
14,800 
3,250 
4,190 
3,100 



12,300 



Per 
square 
mile. 



0.940 

.984 

1.91 

2.49 

1.82 

1.72 

4.70 

3.26 

2.16 

1.03 

.602 

.419 



1.82 



.590 
.896 
.686 
1.18 
.588 
2.08 
4.05 
3.70 
L42 
1.18 
.604 
.846 



1.49 



Z66 

8.48 

2.68 

1.56 

1.88 

8.09 

4.05 

3.96 

1.28 

.448 

.560 

.229 



2.16 

.229 
.256 
.424 
.745 
1.52 
1.86 
6.72 
3.55 
1.34 
.404 
.364 
.319 



1.48 

.554 
.498 
.564 
1.61 
1.02 
5.02 
8.72 
2.22 
1.85 
.406 



1.54 



Run-off 
(depth in 
inches on 
drainage 
area). 



1.08 
1.10 
2.20 
Z87 
1.88 
1.96 
5.24 
4.17 
2.41 
1.19 
.69 
.47 



24.78 

.68 
1.00 

.79 
1.36 

.61 
2.40 
4.52 
4.27 
1.58 
1.30 

.70 

.94 



20.15 



3.06 

3.88 

3.09 

1.80 

2.08 

3.56 

4.52 

4.56 

1.43 

.52 

.65 

.26 



29.36 

.26 

.29 

.49 

.86 

1.58 

2.14 

7.50 

4.09 

1.50 

.47 

.42 

.36 



19.96 

.64 

.56 

.65 

1.8C 

1.06 

5.79 

4.15 

2.56 

2.06 

.47 

.60 

.43 



20.83 
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SUKFACE WATER SUPPLY, 1918, PART I. 



Monthly diacharge o/ Connecticut River at Sunderland, Maes, rfor the yeare ending Sept. 
SO, i9af-i91^— Continued. 



Month. 



Diaoharge In aeocod-feet. 



^ n ^ nti*T"- 



IfinlTntTtn . 



Mean. 



Per 
square 



RfUKOff 

(depth in 

inches oo 

dralnaeB 

area). 



1910-11. 

October 

Noyember 

December 

January 

February 

Match 

Agf!:::::::::::::::::::::: 

June 

July 

August 

September 

The year 

1911-12. 

Ootober 

November , 

December 

January 

February 

Match 

AprU 

May 

June 

July 

August 

September , 

The year 

1912-13. 

October 

November 

December 

January 

February 

Match 

AprU 

May 

June 

July 

August 

September 

The year 

19ia-14. 

October 

November. 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

Hie year 



5,410 

9,520 

5,000 

30,000 

6,100 

30,100 

58,900 

53,700 

9,520 

4,400 

7,910 

11,700 



1,620 
1,020 
1,800 
6,800 
2,600 
3,300 
11,000 
3,020 
2,450 
1,180 
1,060 
2,720 



3,350 
4,900 
2,810 
10,000 
4,160 
8,900 
35,700 
19,400 
6,070 
2,250 
2,860 
5,470 



0.419 

.020 

.361 

1.26 

.520 

1.12 

4.46 

2.42 

.759 

.281 

.356 

.684 



58,900 



1,060 



8,820 



1.10 



47,800 
19,900 
33,800 
20,800 
5,500 
43,500 
82,500 
41,600 
50,100 
5,200 
6,490 
17,400 



4,790 
8,000 
7,910 
8,800 
2,700 
3,300 
29,800 
11,700 
2,720 
1,780 
2,080 
3,020 



16,300 
12,700 
18,200 
9,100 
4,500 
14 100 
51,000 
24,800 
18,700 
3,310 
4,130 
7,630 



2.04 

1.59 

2.28 

1.14 

.562 

1.76 

6.88 

3.10 

2.34 

.401 

.516 

.954 



82,500 



1,730 



15,300 



1.91 



54,100 
34,200 
24,300 
36,900 
23,600 
107,000 
60,100 
36,100 
31,200 
5,620 
6,060 
4,400 



3,020 
7,420 
6,270 

12,300 
6,600 
8,420 

15,000 
5,620 
1,960 
2,080 
1,620 
1,139 



12,800 
16,100 
13,900 
23,000 
12,400 
89,400 
30,800 
15,200 
9 100 
3,500 
3,130 
2,270 



1.60 

2.01 

1.74 

2.88 

1.65 

4.92 

3.79 

1.90 

1.14 

.438 

.391 

.284 



107,000 



1,130 



15,100 



1.80 



17,000 

30,000 

15,000 

6,000 

1,400 

50,500 

88,800 

61,300 

10,400 

8,100 

6,060 

8,420 



1,610 
8,850 
4,000 
1,500 
1,400 
2,300 
30,800 
6,060 
2,320 
1,840 
1,730 
1,290 



5,910 
9,260 
7,680 
8,660 
3,170 
15,300 
53,500 
26,900 
5,220 
4,340 
3,160 
3,480 



.739 

1.16 

.941 

.466 

.896 

1.91 

6.69 

3.36 

.662 

.642 

.396 

.436 



88,300 



1,290 



11,800 



1.48 
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Mcnthfy discharge of Connecticut River at Sunderland, Ma$e. , for the years ending Sept. 
SO, 1904-iW«— Continued. 



Dlacharse in seoood-lBet. 



y ^TllHTTfll T 



Per 
sqoare 



Run-off 

(depth in 

inches on 

drainage 

area). 



Octobw 

NoTcmbcr - 

December 

Jwamij 

February 

Maidi 

^:::::::;::::::::::::::: 

June 

July. 

Ai 

The year 

1915-16. 

Oetobw 

Nownber 

December 

Jinuary 

February 

Vardi 

^::::::::::::::::::::::: 

Jane 

July 

AugDSt 

S^Bmber 

The year 

1916-17. 

October 

November ................. 

December 

January 

Febroary 

Uaidi 

^•■v;::;:::::;::::::;:: 

JmiB 

July 

An^QSt 

September 

"Hie year 

1917-18. 

October 

November 

December 

Jeonary 

Febroary 

Marcfa 

April 

M»y 

Jane 

July 

Aocnst .«. .....k..... 

Seiitcmber 

Ibeyear 



S,600 
6,960 
7,660 
18,000 
70,200 
41,600 
67,300 
24,700 
8,420 
65,300 
54,900 
0,520 



70,200 



7,660 
11,700 
34,000 
61,700 
47,200 
53,700 
72,600 
44,700 
20,300 
21,400 
17,400 
14,000 



72,600 



14,300 
22,600 
30,800 
12,300 
14,000 
61,300 
60,700 
34,600 
48,600 
17,400 
16,000 
11,300 



61,300 



40,000 
41,600 
6,960 
5,880 
20,300 
58,900 
68,500 
36,900 
13,100 
10,500 
11,400 
85,700 



1,400 
1200 
1,880 
1,960 

5,690 
6,960 
3,170 
1,740 
8,670 
7,180 
2,460 



2,510 
8,800 
4,880 
5,960 
15,700 
18,200 
21,900 
11,000 
4400 
18,800 

5,690 



0.814 

.424 

.541 

.745 

1.96 

1.66 

2.74 

1.88 

.560 

2.85 

2.20 

.711 



1,290 



10,300 



1.20 



2,020 
3,500 
4,400 
6,490 
4,210 
5,200 

80,800 
8,420 

12,600 
5,880 
2,820 
2,060 



5,690 
7,200 
11,500 
16,900 
21,700 
18,700 
45,400 
23,800 
20,400 
ll^OOO 
6,870 
5,650 



.711 
.900 
1.44 
2,11 
2.71 
1.71 
5.68 
2.98 
2.55 
1.49 
.706 
.706 



2,080 



8,020 
8,880 
5,410 
4,210 
1,960 
5,200 
18,100 
15,700 
11,000 
3,020 
2,080 
1,620 



15,800 



7,010 
8,180 
14,000 
7,930 
4640 
17,200 
30,300 
24,500 
26,400 
7,930 
8,020 
5,180 



1.98 



.876 
1.02 
1.75 

.901 

.680 
X15 
4.91 
3.06 
3.30 

.991 
1.00 

.648 



1,620 



14,200 



1.78 



0.86 

.47 

.62 

.86 

2.04 

1.90 

8.06 

1.59 

.61 

2.71 

2.54 

.79 



17.55 



.82 
1.00 
1.66 
2.48 
X92 
1.97 
6.84 
8.44 
2.84 
1.72 
.92 
.79 



26.85 



1.01 
1.14 
2.02 
1.14 

.60 
2.48 
5.48 
8.53 
8.68 
1.14 
1.15 

.72 



24.00 



2,560 
3,670 
2,200 
2,080 
1,620 
6,270 
20,300 
6,950 
8980 
1,770 
1,300 
945 



8,780 

12,200 

4,860 

3,990 

7,870 

22,600 

41,200 

20,600 

8,760 

5,110 

4,300 

8,640 



1.10 

1.62 

.606 

.490 

.021 

2.82 

5.15 

2.56 

1.10 

.689 

.538 

1.06 



1.27 

1.70 

.70 

.66 

.96 

3.26 

5.75 

2.95 

1.28 

.74 

.62 

1.20 



68,500 



945 



12,800 



1.54 



20.95 
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PA8SU1IP8I0 BXVER AT PIB&OX'B MILLS, VXAB 8T. JOmfSBintT, VT. 

Location. — At suBpension footbridge just below Pierce's miUfl, 2 miles below mouth 
of Sheldon Branch, 4 miles above mouth of Moose River, and 5 miles north of 
St. Johnsbury, Caledonia County. 

Dbainaos arba. — 237 square miles. 

Records available.— May 26, 1909, to September 30, 1918. 

Gaob. — Staff, in two sections; low- water section a vertical staff bolted to ledge just 
above bridge; high- water section an inclined staff bolted to ledge below bridge; 
read by W. I. Cox and Clinton G. Taylor. 

DiscHABGB MEASUBEMENTS. — ^Made from footbridge or by wading below the bridge. 

Chaknbl and contbol. — Channel composed of ledge rock partly covered with 
gravel and alluvial deposits. At high stages the control is probably at the dam 
near Centervale. 

EzTRBMES OP DiscHABOE. — MaxJmum stage recorded during year water over top of 
gage on mornings of October 31 and April 3 (discharge about 2,900 second-feet); 
Tpifiimiim stage recorded, 1.2 feet at 6 p. m. August 25 and 5.30 p. m. August 31 
(discharge, 71 second-feet). 

1909-1918: Maximum stage recorded, 14.8 feet during the night of March 27, 
1913, determined by leveling from flood marks (discharge not computed); mini- 
mum stage recorded, zero flow at various times due to water being held back by 
mills. 

Ice. — River freezes over at the control, causing the stage-discharge relation to be 
seriously affected, ice jams occasionally form below the gage. 

Regulation. — ^There is a small diurnal fluctuation caused by the operation of Pierce's 
mills,<^ just above the station, and by other mills farther upstream. The effect 
of the diurnal fluctuation was studied by means of a portable automatic gage 
frcmi August 16 to September 11, 1914. Although the results obtained from 
twice-a-day gage heights were found to be occasionally in error for individual 
days, the mean discharge for the period determined from twice-a-day gage heists 
and was found to be identical with that obtained from the hourly record 

AocuBACT. — ^The stage-discharge relation practically permanent except when af- 
fected by ice. Rating curve fairly well defined below 2,000 second-feet. Gage 
read to quarter-tenths twice daily, except from December 20 to March 24 when 
it was r^ul once a day. Daily discharge ascertained by applying mean daily 
gage height to rating table and making correction for effect of ice during the 
winter. Record good. 

IHkharge measurements of Passumpsic River at Piercers mills , near St. Johmbury^Vt.j 
during the year ending Sept, SOy 1918. 



D»t«. 


Kadebj— 


Qage 
heiSt. 


Dis- 
charge. 


Date. 


Madeby- 


a 


DIa. 
ohaiga. 


Oet 10 
Dee. 14 
Jul. 28 


M. R. Staokpole. 

do f™ 

do. 


Feet. 
2.40 
^2.30 
62.60 
^3.00 


210 
134 
223 


Har. 28 

Apr. 10 

10 

July 23 


M.B.Staokpo]A. 

do 

do 

C.H. Pleroe. 


4.00 
4.10 
1.54 


1,060 
1,060 


Vtr 4 


do 


188 









• Pieree^ miUsnot in operatioD during the summer 0UOI8. 

* BCa0»4li9cliargerelatlon alleoted by loe. 
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SURFACE WATER SUPPLY, 1W8, PART I. 



Daily di$charge in second-feet, of Passumptic River at Pierce* $ mills, near St. /dbi»- 
bury, Vt.,for the year ending Sept. SO, 1918. 



D*y. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


8«PL 


1 


890 
340 
380 
460 
640 

830 
530 
375 
530 
875 

320 
390 
600 
405 
890 

600 
405 
840 
305 
670 

500 
375 
320 
320 
790 

500 
390 
670 
630 
1,510 
2,300 


1,060 
790 
670 
600 
530 

530 
530 
420 
420 
460 

420 
460 
360 
290 
290 

360 
340 
305 
460 
360 

820 
320 
405 
390 
230 

275 
305 
260 
230 
260 


260 
230 
345 
260 
230 

230 
260 
260 
200 
260 

260 
275 
290 
215 
200 

215 
230 
230 
200 
236 

165 
200 
175 
216 
176 

176 
160 
150 
150 
140 
130 


110 
110 
110 
90 
90 

100 
110 
120 
150 
120 

110 
130 
130 
130 
130 

130 
130 
130 
130 
130 

130 
110 
130 
130 
150 

180 
130 
130 
150 
160 
150 


130 
130 
130 
130 
130 

130 
130 
110 
130 
130 

130 
130 
140 
150 
175 

175 
176 
150 
150 

175 

230 
175 
175 
150 
150 

260 
670 
600 


460 
360 
260 
215 
215 

200 
200 
200 
175 
175 

175 
190 
200 
230 
230 

230 
260 
320 
320 
390 

420 
500 
530 
560 
600 

600 
530 
670 
750 
950 
1,560 


2,120 
2,600 
2480 
1,460 
1,080 

1,040 
1,260 
1,410 
1,760 
i;i20 

1,040 

'950 

1,080 

830 

1,220 

1,510 
1,360 

870 
790 

830 
1,310 
1,410 
1,260 

870 

T90 

830 

870 

1,120 

1,360 


1,310 
1260 
1,000 
'790 
750 

600 
640 
560 
530 
500 

1,000 

640 

870 

2,000 

1,120 

790 
560 
460 
430 
390 

390 
375 
600 
460 
340 

806 
530 
600 
420 
560 
500 


640 
640 
390 
290 
260 

245 
870 
600 
420 
340 

290 
500 
830 
530 
390 

360 
320 
360 
290 
245 

216 
530 
640 
560 
375 

290 
230 
176 
245 
460 


245 
500 
275 
230 
202 

180 
152 
275 
460 
875 

260 
346 
340 
390 
360 

360 
330 
860 
230 
176 

164 
152 
141 
130 
141 

126 
122 
117 
120 
260 
260 


176 
130 
130 
122 
202 

360 
202 
202 
1,000 
460 

260 
216 
180 
176 
830 

164 
130 
120 
122 
111 

105 
101 
109 
91 
82 

78 
82 
91 
89 
01 
75 


»S 


3 


430 


8 


2QS 


4 


106 


6 


117 


6 


lao 


7.... 


202 


8 


lao 


9 


lao 


10 


lao 


u 


100 


12 


SIS 


18 


152 


14 


214 


16 


164 


16 


ISO 


17 


164 


18 ,. 


S60 


19 


460 


90 


375 


21 


910 


23 


500 


38 


905 


24 


530 


35 


530 


36 


910 


37 


1.880 


28 


910 


20 


500 


80 


420 


81 









NoTK.— Stage-difioharee relation affected by ice Nov. 27 to Mar. 29; daily discharge daring this period 
determined from gage neights corrected for effect of ice by means of roar disdiarge measurements, 
observer's notes, and weather records. 

Monthly discharge of Passumpsic River at Pierce's mills, near St. Johnsbury, Vt.,fot 
the year ending Sept. SO, 1918. 

(Drainage area, 237 square miles.] 



Month. 



October 

November... 
December. . . 

January 

Febroary — 
March 

^■::::::. 

June 

July 

August 

September... 

The year 



Discharge in Beoond-fast. 



MftTfynttm - 



2,300 

1,080 

290 

150 

670 

1,560 

2,600 

2,000 

870 

500 

1,000 

1,880 



2,600 



MJTifp^irni, 



260 
230 
130 
90 
110 
176 
790 
305 
176 
117 
75 
93 



76 



Mean. 



557 
422 
213 
125 
187 
409 
1,260 
686 
418 
244 
184 
377 



424 



Per 
square 
mile. 



I Run-off 

(depth in 

inoneson 

drainage 

area). 



2.35 

1.78 

.890 

.527 
.790 
1.78 
5.32 
2.88 
1.76 
1.03 
.776 
1.59 



1.79 



3.n 

1.90 

1.04 

.61 

.82 

1.90 

5.94 

8.33 

1.96 

1.19 

.89 

1.77 



24.21 
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WHITS &1VX& AT 



T KABTFOmD, VT. 



Location. — ^About 500 feet above highway bridge in village of Weet Hartford, Windsor 
County, and 7 miles above mouth. 

Drainage abea. — 687 square miles. 

Records available.— June 9, 1915, to September 30, 1918. 

Gage. — Inclined staff on left bank; read by F. P. Morse. 

DiacHABQB MBA8UBEMENT8. — Made from cable 1,500 feet below the gage or by wading. 

Cbankbl and contbol. — Channel wide and of fairly uniform cross section at measur- 
ing section; bed covered with gravel and small boulders. Control formed by 
lock ledge 100 feet below the gage; well defined. 

ExiRKMES OF DI8CBAB0E. — Maximum stage rec(»tied during year, 10.0 feet at 5 p. m. 
October 30 (discharge, by extension of rating curve, about 10,000 second-feet); 
mimmum stage rec(»tied 2.22 feet at 7 p. m. August 4 (discharge, by extension of 
rating curve, about 35 second-feet). 

1915-1918: Maximum stage reccmied, 11.1 feet at 6 p. m. June 12, 1917 (dis- 
diaige, by extension of rating curve, about 11,700 second-feet); minimum stage 
recorded, 2.33 feet at 6 a. m. August 29, 1916 (discharge, by extension of rating 
curve, about 26 second-feet). The high water of March 27, 1913, reached a stage 
of 18.9 feet, as determined from reference point on scale platform opposite gage 
(diachaige not determined). 

Ice. — River freezes over at the gage; control usually remains partly open, althougji 
ice on the rocks and along the shore affects the stage-discharge relation. 

Regulation. — ^There are several power plants on the main stream and tributaries 
above the station, the nearest being that of the Sharon Power Co. at Sharon; 
when this plant is in operation it causes some diurnal fluctuation in discharge 
at low stages; this pluit was operated only a short time, if at all, during the year. 
Tlie effect of power plants krther upstream is eliminated by the large amount of 
pondage at Sharon. 

AccuBAGT. — Stage-discharge relation practically permanent except when affected by 
ice. Rating curve fairly well defined between 150 and 5,000 second-feet. Staff 
gage read to quarter-tenths twice daily. Daily discharge ascertained by applying 
mean daily gage height to rating table, and making correction for effect of ice 
during the winter. Records good. 

Dim^aye meanaremenU of WkiU River at West Hartford, Vi., during the year ending 

Sept. SO, 1918. 



Me. 


Madeby- 


lMlS>t. 


Dis- 
charge. 


Date. 


Made by- 


he^. 


DIa. 
ohaige. 


Dk. 19 
Ian. 22 


M. R. Stackpole 

do 

do 

do 


Fed. 

• a83 
a4.15 

• 7.98 
«7.3« 


303 
2,820 
2,430 


Apr. 13 
July 28 
Aug. 27 


M.R.8tackpole 

H. W. Fear.V. 


Fen. 
6.31 
2.96 
3.00 


8ee.-H. 
2,780 
16S 


M. S 


J. W. MoultOD 


171 


Kw. 21 
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zx 


i.T 
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wr 
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.S 




rw 


2^ 


.JU 


.« 
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«5r 


.$91 
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xm 


XS4 
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i.T^ 
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>ju 
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xm 


X61 




llJc 


in 


.MS 


.M 
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s» 


.«a 


.57 




•M 


jse» 


.M8 


.40 




*r 


««i 


.MS 


LOS 




44 


«s 


L« 
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ABBVXLOT BITER AT HnTODALX, V. H. 

Location. — At loiter steel higfa\iay bridge, a quarter of a mile belov^ dam of Fiak 
Paper Co. and 1} miles above mouth. 

Drainage area. — 440 square miles. 

Records available. — February 22, 1907, to December 31, 1909, and Jul\ 11, 1914, 
to September 30, 1018. 

Gage. — Chain gage on downstream side of bridge; read b> Teresa Golden. 

Discharge measurements. — Made from highway bridge. 

Channel and control. — Bed coverea ^ith coarse grrvel and boulders. Control 
is a short distance below gage and is practically permanent. 

Extremes of DiscHARGE.—Maximum stage recorded during y ear, 6.80 feet at 4 p. m. 
April 3 (discharge, from extension of rating curve, about 4,150 second-feet); 
minimum stage lecorded, 2.18 feet at 4 p. m. August 11 (discharge, from exten- 
sion of rating curve, about 20 second -feet). 

1914-1918: Maximum stage recordea, 7.5 feet at 5 p. m. February 26, 1915 
(discharge, from extension of rating curve, about 5,190 second -feet); minin^nm 
stage recorded, 2.0 feet at 4 p. m. October 4, 1914 (discharge, from extension of 
rating curve, about 10 second -feet). 

IcE.~Ic8 forms below bridge on control, affecting stage-discharge relation for short 
periods. 

Regulation. — The mills immediately above station are operated continuously 
except for Sundays and holidays, but cause little fluctuation in stage. Several 
reservoirs and ponds on the rivei and tributaries have some effect on the distii- 
bntion of flow. 

Accuracy. — Stage-discharge relation practically permanent except when affected 
by ice. Rating curve fairly well defined below 4,000 second-feet. Gage read 
to hundredths twice dail>. Discharge ascertained by appl>ing mean daily gage 
height to rating table and making correction for effect of ice during the winter. 
Records good. 



Dwharge measuremenU of Ashuelot River at Hinsdale, 

Sept. SO, 1918, 



N. H.y during the year ending 



Dftte. 


Hade by- 


Oace 
hdght. 


DIs- 
charge. 


Date. Ifadeby- 

1 


Oaee 
hei^t. 


Dis- 
charge. 


Jin. 4 
Feb. 13 


M. R. Stackpole 


Feet. 
4.45 
a 3. 14 


See.'jl, 

m 

106 


Mar. 20 
June 8 


M. R. Stackpole 

O. W.Hartwell 


Feet. 
4.40 
3.53 


349 



a Stage-diacharge relation affected by ice. 
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SURFACE WATER SUPPLY, 1018, PART I. 



DaUv discharge, in iecond-feet, of Athudot River at Hinsdale, N, H,, for the year ending 

Sept, 30, 1918, 



Diy. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


115 
115 
122 
161 
134 

120 
111 
111 
122 
161 

134 
134 
115 
122 
115 

167 
161 
161 
150 
161 

161 
161 
139 
134 
134 

147 
147 
243 
206 
161 
20. 


161 
161 
161 
235 
375 

1,160 
2,1-^) 
1,910 
1,550 
350 

310 
223 
264 
335 
215 

176 
173 
106 
215 
197 

176 
206 
335 
400 

278 

185 
200 
155 
185 
105 


185 

no 

300 
260 
300 

140 
130 
280 
120 
240 

300 
280 
220 
185 
170 

130 
130 
170 
185 
200 

185 
130 
86 
130 
155 

140 
140 
140 
130 
105 
96 


76 
86 
86 
105 
140 

155 
155 
155 
155 
155 

140 
105 
120 
130 
130 

130 
106 
130 
*120 
140 

130 
155 
120 
120 
105 

140 
130 
120 
105 
120 
120 


140 
106 
130 
140 
130 

120 
120 
120 
140 
140 

140 
140 
155 
220 
155 

240 
260 
300 
400 
460 

350 
260 
300 
460 
700 

520 
460 
520 


720 

1,000 

i;200 

600 

350 

350 
430 
400 
320 
350 

320 
239 
268 
350 
282 

400 
260 
247 
330 
1,000 

1,670 
2,040 
2,580 
2.720 
2,440 

2,580 
2,440 
1,910 
1,790 
1,910 
2,440 


2,300 
3,280 
4,010 
3,720 
3,720. 

2,860 
2,170 
1,550 
2,440 
2,300 

2,170 
2,580 
2,860 
2,300 
1,550 

2,040 
2,300 
1,610 
1,160 
2,170 

2,720 
2,860 
2,040 
1,100 
810 

1,210 
900 
625 
325 
375 


520 
520 
460 
400 
850 

810 
660 
555 
350 
400 

460 
520 
590 
770 
900 

1,210 

11380 

1,100 

950 

695 

490 
430 
231 
194 
264 

300 
264 
209 
320 
350 
350 


340 
350 
850 
231 
345 

315 
375 
310 
215 
247 

223 
375 
330 
375 
350 

235 
282 
264 
231 
209 

235 
282 
430 
855 
520 

490 
375 
350 
375 


206 
223 
178 
185 
215 

239 
260 
167 
167 
209 

185 
243 
139 
124 
231 

282 
215 
315 
255 
215 

120 
167 
161 
145 
115 

139 
98 
68 
106 
102 
102« 


90 
106 
115 
24 
82 

94 
82 
86 
98 
90 

25 
161 
170 
191 
223 

255 
155 
115 
134 
137 

139 
134 
111 
120 
52 

134 
139 
111 
187 
139 
134 


lOt 


2 


120 


t 


94 


4 


79 


5 


98 


6 


104 


7 


45 


8 


73 





132 


10 


86 


11 


58 


12 


105 


13 


215 


14 


65 


15 


106 


16 


82 


17 


84 


18 


134 


10 


137 


20 


273 


21 


460 


22 


660 


23 


460 


24 


291 


25 


223 


26 


855 


27 


1,790 
2,170 
2.010 


28 


29 


30 


1,910 


31 







Note.— Stage-discharge relation affected by ice Nov. 26 to Mar. 11; daily discharge for this period deter- 
oinedfrom gage hd^u cor -------.-. -^ .. 

notes, and weather records. 



mined from gage hdghte corrected for effect of ice by means of two 



daily dis 
discnarg( 



;e measurements, obsener's 



Monthly discharge ofAshuelot River at Hinsdale, N. H,,for the year ending Sept, SO^ 1918. 
[Drainage area, 440 square miles.] 



Month. 



October 

November 

December 

January 

February 

March 

AprU 

mSt 

June 

July 

August 

September 

The year 



Discharge in second-feet. 



IfftTimmn . 



243 

2,170 

800 

155 

700 

2,720 

4,010 

1,380 

855 

315 

255 

2,170 



4,010 



111 

105 

86 

76 

105 

239 

825 

194 

209 

68 

24 

45 



24 



Mean. 



146 
422 
178 
125 
262 
1,090 
2,070 
549 
338 
180 
122 
435 



Per 
square 



a 832 
.959 
.406 
.284 
.595 
2.48 
4.70 
1.25 
.768 
.409 
.277 



1.12 



Ron-otf 
(depth in 
incnesoo 
drainage 

area). 



a3S 
1.07 
.47 
.33 
.63 

a.M 

5.21 
L44 

.86 
.47 
.33 
1.10 



15.16 
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inT.T.«BH RZVXR VEAB WDTCHKHDOV, KA88. 

Location. — ^At steel highway bridge known as Nolan's bridge, half a mile below mouth 
of Sip Pond Brook and 2 miles west of Winchendon, Worcester County. 

Dbainaob area. — 80.0 square miles. 

Rboo&ds available.— June 5, 1916, to September SO, 1918. 

Gages. — Stevens continuous water-stage recorder on right bank below highway 
bridge instaUed July 4, 1917. Chain gage on downstream side of bridge installed 
June 5, 1916. Foxboro water-stage recorder used from June 5 to July 3, 1917; 
inspected by Franklin Epps. 

DiBCHAROB MEASUREMENTS. — ^Mado from the highway bridge or by wading. 

Channel akd control. — Bed covered with gravel and alluvial deposits. Control 
for low and mediiim stages is about 80 feet below gage. Clearly defined. 

Extremes of discharge. — ^Maximum open-water stage during year, from watep- 
stage recorder, 6.56 feet at 9.30 p. m. April 3 (discharge, 715 second-feet); a stage 
of 8.13 feet was recorded at 6 p. m. March 23, but the stage-discharge relation 
was affected by ice at the time; minimum stage during year, from water-stage 
recorder, 2.02 feet at 5 a. m. September 20 (discharge, practically zero; water 
held back by dams). 

1916-1918: Maximum open-water stage recorded, 6.56 feet at 9.30 p. m. April 
3, 1918 (dischaige, 715 second-feet); minimum stage recorded September 20, 
1918. 

Ice. — Stage-discharge relation seriously affected by ice. Complete ice cover iisually 
remains intact throughout the winter. Owing to large diurnal fluctuation caused 
by operation of power plants in the vicinity of Winchendon, water frequently 
overflows the ice. 

Regulation.— Dis^bution of flow affected by operation of power plants at and 
below Winchendon and by storage in Lake Monomonac and other reservoirs. 

AccuRACT. — Stage-discharge relation somewhat shifting on account of gravel bar 80 
feet below the gage. Two rating curves have been used, both well defined for 
periods covered. Operation of water-stage recorder satisfactory throughout the 
year except from December 29 to February 8, when clock frequently stopped on 
account of low temperatures. Daily discharge for open-water period ascertained 
by use of discharge integrator. Records good for open-water periods and when 
the water-stage recorder was in operation, but only fair for winter period. 

DMiarge meaturemenU of MiUers River at Winchendon y Mass., during the year ending 

Sept. SO, 1918. 



Bsta. 


Made by— 


l^i^. 


charge. 


Date. 


Madeby- 


Ga«e 
heliht. 


Dis- 
charge. 


Dec 9 


M.R.8taekpoto 

do 

do 

H.W.Fear 


Feet. 
a 8. 81 
a4.70 
a5.35 
06.82 
6.82 


79 
89.7 
338 

658 


Apr. 9 
Jifly 18 

18 
Aug. 20 

38 


H. W. Fear 


Feet. 
4.35 
3.54 
3.31 
3.51 
2.68 


'"J- 


Jul 6 
Fib. 8 


do 

A.N. Weeks 


130 
104 


Msr. 8 


J. W. Moiilton 


115 


Apr. 4 


do 


H. W. Fear 


13.0 









a Stage-discharge relation affected by Ice. 
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SURFACE WATER SUPPLY, 1918, PART I. 



Daily discharge y in second-feet, of MtUers River near Winchendon, Mass., for the year 

ending Sept, SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 

18 
45 
60 
60 

78 

18 
45 
80 
85 
80 

85 
30 
18 
62 
55 

70 
62 
55 
45 
15 

55 
62 
55 
50 
45 

45 
18 
45 
50 
55 
55 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 

79 
80 
66 
50 
65 

65 
50 
70 
73 
75 

74 
75 
65 
40 
50 

50 
88 
108 
70 

n 

16 
59 
67 
58 
54 

56 

58 
27 
58 
71 
62 


Aug. 


Sept. 


1 


56 
56 
56 
54 
45 

39 
28 
42 
40 

48 

57 
59 
46 
18 
56 

50 
68 
00 
36 
60 

14 
40 
44 
52 
61 

102 
84 
24 
142 
250 
400 


305 

220 

126 

57 

80 

66 
68 
64 
62 
59 

82 
70 
79 
74 
55 

55 
48 
25 
83 
50 

67 
61 
125 
105 
36 

90 
160 
110 
38 
92 




145 
45 
85 
95 
85 

78 
78 
70 
50 
85 

70 
78 
85 
78 
62 

35 
02 
62 
62 
50 

50 
45 
15 
50 
18 

78 
50 
45 
40 
15 
78 


62 
50 
15 
50 
62 

55 
45 
40 
40 
18 

80 
40 
45 
50 
50 

45 
25 
50 
105 
170 

880 
300 
270 
220 
280 

845 
330 
345 


330 
300 
260 
300 
240 

195 
220 
230 
220 
230 

220 
205 
195 
220 
205 

205 
160 
220 
260 
815 

875 
475 
555 
585 
565 

515 
495 
475 
425 
455 
495 


540 
590 
620 
590 
495 

395 
200 
380 
825 
330 

300 
200 
285 
190 
345 

345 
340 
360 
295 
240 

215 
490 
460 
890 
350 

245 
200 
154 
190 
164 


255 
270 
225 
152 
122 

112 
142 
128 
112 
114 

79 
37 
102 
122 
144 

134 
122 
104 
^ 41 
85 

97 
102 
94 
92 
00 

40 
104 
104 
104 
46 
84 


73 
18 
71 
77 
76 

68 
95 
93 
22 
57 

99 
99 
92 
96 
95 

50 
78 
79 
73 
72 

61 
134 
210 
200 
170 

186 
136 
134 
90 
60 


49 
54 
62 
28 
85 

50 
00 
70 
86 
67 

22 
62 
71 
79 
69 

» 

45 
17 
53 
72 

66 
71 
66 
58 
14 

61 
55 
54 
58 
55 
52 


22 


2 


15 


8 


44 


4 


SO 


5 


62 


6 


S5 


7 


40 


8 


14 


9 


42 


10 


54 


11 


40 


12 


46 


18 


54 


14 


SO 


15 


11 


16 


42 


17 


39 


18 


53 


19 


46 


20 


49 


21 


77 


22 


41 


28 


75 


24 


85 


25 


G6 


26 


116 


Z7 


365 


fc!. .:...:.:.... 


355 


29 


220 


80 


190 


81 









Note.— Stage-discharge relation affected by ice, Dec. 1 to Mar. 31 ; daily discharge for this period deter- 
mined from gage heigh t^i corrected for effect of ioe by means of four discharge measurements, observer's 
notes, and weather records, and comparison with record of flow of Millers Kiver at Erving. Discbarge 
estimated Oct. 15-21, May 25-26: June 15-16, July 5-8, 12-15, and Aug. 6-8, 80, by hydrograph oomparisoii 
with records at other staUons. 



Monthly discharge of Millers River near Winf^iendon, Mass., for the year ending Sept. 

SO, 1918. 

(Drainage area, 80.0 square miles.] 



Month. 



Discharge in second-feet. 



Maximum. 



Minimum. 



Per 
square 
mile. 



RanK>ff 

(depth in 

inches an 

drainage 

area). 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year 



400 
305 
145 

78 
345 
555 
620 
270 
200 
108 

86 
365 



13 
25 
15 
18 
15 
160 
154 
37 
18 
16 
14 
11 



69.7 
85.9 
62.7 
44.4 

124 

335 

345 

115 
96.8 
62.5 
55.5 
79.6 



0.871 
1.07 
.784 
.555 
1.55 
4.06 
4.31 
1.44 
1.21 
.781 
.094 
.995 



620 



122 



1.52 



1.00 

1.19 

.90 

.64 

1.61 

4.68 

4.81 

1.06 

1.35 

.90 

.80 

1.11 



20.65 
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Mn.T,int8 SIVS& AT SBVXVO, KA88. 

Location — A quarter of a mile below dam at Erving, Franklin County, 8 miles 
above confluence of Mill^B River with Connecticut River, and below all important 
tributaries. 

Drainage area. — 372 square milee. 

Records available.— August 1, 1914, to September 30, 1918. 

Gages. — ^Vertical sta£f attached to downstream end of factory; read by Arthur Lemire. 
Water-stage reccnder installed in gage house pn right bank July 1, 1915; gage 
heights referred to gage datum by a hook gage inside the well. 

DmcBARGB MEASUREMENTS. — ^Made from cable near gage or by wading. 

Channel and control. — ^Bed covered with coarse gravel and boulders. Control 
section is a sh(»rt distance below the gage; practically permanent. 

Extremes of discharge. — Maximum open-water stage during year, from water- 
stage recorder, 4.63 feet at 7 a. m. April 3 (discharge, 3,090 second-feet); a stage 
of 5.97 feet was recorded at 8.30 a. m. February 27, but the stage-discluuge rela- 
tion was affected by ice; minimum stage, from water-stage recorder, 1.0 foot at 
10 a. nu August 4 (discharge, 9 second-feet). 

1914-1918: Maximum open-water stage recorded, 5.6 feet at 4 p. m. February 
25, 1915 (dischaige, 5,160 second-feet); see also preceding paragraph; minimum 
discharge, practicaUy zero at varioiis times during 1915, and at 3.30 p. m. October 
29, 1916. when water was held back by dams above the gage. 

Ice.— River freezes over below the gage at various times during the winter; ice con- 
siderably broken by rising and falling stages due to operation of power plants; 
stage-discharge relation seriously affected. 

Bboulation. — Distribution of flow affected by operation of various power plants and 
storage reservoirs above the station. 

Accuracy. — Stage-discharge relation practically permanent except when affected 
by ice. Rating curve well defined below 4,000 second-feet. Staff gage read to 
hundredths twice daily. Daily discharge ascertained by use of discharge inte- 
grator, except for periods when continuous gage-height record was not obtained, 
and then the staff-gage records were used with corrections as determined by 
various comparisons with the water-stage recorder. Records good, except for 
times of ice effect, for which they are fair. 

Diidm^ meaavremenU of MUlers River at Erving, Mass,, during the year ending Sept, 

SO, 1918. 



Date. 


Made by- 


Oage 
httiiht. 


Di8- 

c<|arge. 


Date. 


Madeby- 


Oage 
bei^t. 


Dls- 
charge. 


Dee. 8 
Jin. 8 


M. R. Staokpcde. 

do 

do 


Feet. 
«3.37 
• 4.00 
a3.84 


243 

aoo 


Mar. 10 
June 17 
July 17 


M. R. Stackpole 

H. W. Fear.V. 


Feet, 

a3.70 

2.86 

2.42 


Sec.-n. 

1,^ 

667 


Feb. 10 


A.N. Weeks 


437 









a Stage-dlaoharge relation affected by ioe. 
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Daily discharge^ in seeond/eet, of MUkn Rivet at Erving, Mass., for the year ending 

Sept. SO, 1918. 



Day. 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



Bfay. 



June. 



July. 



Aug. 



Sept 



1., 
2.. 
3.. 
4.. 
6.. 

6.. 
7.. 
8.. 
0.. 
10.. 

11.. 
12.. 
13.. 
14.. 
16.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 



260 
70 
225 
215 
210 

215 
140 
290 
140 
190 

235 
280 
255 
150 
275 

I 255 
I 290 
I 315 
I 215 
280 

145 
225 
235 
260 
275 

430 
270 
355 
475 
800 
1,730 



1,610 

1,220 

790 

580 

620 

495 
470 
460 
440 
840 

290 
480 
240 
390 
405 

335 
345 
120 
340 
280 

310 
370 
445 
510 
440 

370 
300 
285 
270 
285 



280 
120 
850 
400 
450 

420 
400 I 
400 
120 
350 

400 
350 
170 
300 



75 
260 
240 
260 
220 

200 
180 

20 
220 

55 

220 
200 
200 
180 
55 
220 



166 
160 
180 
220 

260 

» 

40 
180 

95 
135 
120 

150 
120 
70 
260 
180 

300 
220 
260 
95 
120 

220 
260 
220 
220 
180 

150 
55 
180 
220 
240 
240 



260 
220 
55 
220 
260 

220 
180 
200 
220 
200 

180 
200 
180 
200 
220 

350 
220 
280 
350 
670 

950 
1,500 
1,560 

950 
1,000 

1,150 
1,620 
1,370 



1,660 
1,650 

820 
1,150 

780 

630 
780 
740 
060 
1,150 

1,050 

1,000 

950 

950 

900 

860 
570 
950 
950 
1,260 

1,490 
1,910 
2,420 
2,610 
2,510 

2,510 
2,240 
1,910 
1,830 
1,830 
1,910 



600 
450 
600 
450 

400 
300 
260 
050 
500 

650 
600 
500 
500 
300 

100 
600 
800 

700 
450 

250 
060 
900 
840 



900 

1,200 

1,100 

960 

720 

820 
700 
660 
610 
690 

570 
630 
550 
580 
800 

770 
640 
560 
330 
360 

400 
520 
450 
390 
430 

,350 
^^410 
350 
370 
420 
270 



370 
250 
360 
260 
210 

170 
280 
420 
360 
300 

410 
530 
640 
590 
500 

340 
400 
375 
290 
270 

295 
640 
950 
1,100 
900 

590 
640 
465 
385 
180 



265 
200 
256 
148 
200 

216 
100 
270 
225 
200 

220 
235 
250 
160 



225 
305 
350 
370 



185 
265 
210 
206 
200 

182 
132 
31 
152 
230 
176 



180 
160 
110 
14 
270 

186 
132 
140 
124 
180 

126 
188 
160 
175 
185 

230 
240 
42 
190 
170 

138 
134 
172 
152 
50 

114 
116 
130 
143 
145 
205 



88 

81 
35 

148 
132 

182 
100 
31 
138 
135 

121 
128 
130 
125 
40 

146 
146 
190 
124 
230 

450 
330 
330 
265 
295 

385 
1,180 
1,340 
1,080 

880 



Note .—Stage-discharge relation affected by ice Dec. 1 to Mar. 19; daily discharge for this period determined 
from gage heights corrected for effect of ice by means of four discharge measurements, observer^ notes, 
and weather records. Discharge estimated May 8-13, 26-28, June 4-10, and July 7, by comparison with 
records at other stations in the Millers River basin. 

Monthly discharge of MUUrs River at Erving, Mass., for the year ending Sept. SO, 1918. 

[Drainage area, 372 square miles.] 



Month. 



Discharge in second-feet. 



Maximum. 



Mtnimnin . 



Mean. 



Per 
square 
mile. 



Rnn-Qir 
(depth in 
incneson 
drahuige 

area). 



October 

November 

December 

January 

Februslry 

March 

April 

MSy 

June 

July 

August 

September 

The year 



1,730 

1,610 

450 

300 

1,620 

2,610 

2,810 

1,200 

1,140 

385 

TO 

1,310 



70 
120 
20 
40 
56 
670 
840 
270 
170 
31 
14 
31 



318 
461 
244 
178 
532 
1,370 
1,660 
694 
444 
222 
160 



0.841 
1.24 
.666 
.478 
1.43 
3.68 
4.17 
1.60 
1.19 
.597 
.408 
.788 



2,810 



14 



1.42 



0.97 

1.38 

.76 

.55 

1.49 

4.24 

4.65 

1.84 

1.33 

.60 

.47 

.88 



19.24 
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UP POn> BSOOK VEAB WXSOHSVDOV, MAM. 

Location. — ^About 500 feet above highway bridge a quarter of a mile below Maasa- 
chuflettB-New Hampehire State line, 1} miles below outlet of Sip Pond, and 8 
miles northwest of \^chendon, Worcester County. 

Drainagb area. — ^18.8 square miles. 

Rboobdb availablb.— ^y 29, 1916, to September 30, 1918. 

Gaobs.-— Gurley 7-day water-stage recorder installed June 26, 1917, and vertical staff 
gage installed June 9, 1917, on left bank, 500 feet above highway bridge. In- 
dined staff gage on right bank 50 feet above highway bridge, used ^fay 29 to June 
29, and December 13, 1916, to June 26, 1917. Stevens 8-day water-stage recorder at 
same site and datum used June 30 to December 12, 1916. Gages read by W. G. 
Greenall and Hazel Greenall. All gages at same datum, but owing to slope of 
stream and different control section, present gage reads higher than those pre- 
viously used. 

Ddchabgb mbabubbmbnts. — Made from footbridge 15 feet below vertical staff gage 
or by wading. 

Gbannbl and control. — ^Bed rough, covered with bouldoB. Control clearly de- 
fined. Considerable aquatic vegetation in channel below inclined staff gage 
during summer. 

ExTBBMBS OP DiscHABGB. — ^Mazimum discharge during year, 221 second-feot, oc- 
curred at noon April 3; minimum discharge, 4 second feet, occurred at 2 p. m. 
August 25. 

1916-1918: MaTJmum discharge during period, about 294 second-feet, oc- 
curred at 6 p. m., March 28, 1917; minimum discharge, August 25, 1918. 

Rbgulation. — The distribution of flow is considerably affected by operation of mills 
at State line, N. H., and by tstange in Pearly Pond and Sip Pond. 

AocuRACT. — Stage-discharge rehttion practically permanent for present site. Rating 
curve well defined below 200 second-feet. Operation of water-stage recorder 
satisfactory, except during winter, when it was affected by ice in gage well. 
Daily discharge determined by use of discharge integrator, except during winter. 
Open-water records excellent; winter records fadr. 

Diaekarge meoMuremenU of Sip Pond Brook near Wmchendon^ Man.^ during the year 

ending Sept. SO, 1918, 



DMA. 


MMleby- 


beiS^. 


Dis. 
oharge. 


Dftte. 


Mmdeby- 


height. 


Dis- 
charge. 


Dm. 10 


M. R. StMkpoie. 

dOu 


•5.68 
a0.04 
as. 44 
• «.«7 


"{Hi 

18.8 
8.4 
44.1 


Apr. J 

July 18 
Auc. 21 


H. W. F*ir 


Feet. 

8.07 
7.14 
5.77 
5.05 


'"J- 


Jan. 5 


do 

do 

J. W. Moalton 


96 


ftb. 7 
Mtr. 8 


HWFi;::::::::::: 


20.8 
6.0 











• stage dlwharie relation afleoted by loe. 
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Daily dacharge, in second-feet, of Sip Pond Brook near Winchendon, Mass., for the year 

ending Sept. SO, 1918, 



D*y. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


1 


13 
13 
13 
13 
13 

13 
10 
13 
13 
13 

14 
13 
13 
10 
16 

18 
14 
12 
11 
12 

11 
14 
14 
14 
19 

18 
17 
16 
21 
33 
72 


85 

60 
51 
43 
38 

31 
26 
25 
23 
23 

16 
20 
22 
19 
15 

17 
17 
11 
19 
.30 

20 
21 
22 
22 
16 

28 
30 
23 
17 
10 


27 
14 
30 
26 
27 

20 
20 
21 
11 
10 

10 
18 
15 
16 
10 

12 
16 
18 
18 
18 

18 
16 
11 
19 
10 

18 
18 
16 
16 
10 
18 


10 
10 
10 
10 
10 

11 
18 
24 
18 
15 

15 
15 
11 
12 
13 

13 
13 
12 
12 
10 

11 
11 
10 
10 
10 

10 
8 
10 
10 
10 
10 


10 
10 

7 
10 



8 
8 
8 
8 
6 

8 

10 
10 
13 

14 
10 
13 
19 
22 

24 
22 
20 
16 
40 

60 
80 
62 


53 
50 
48 
56 
50 

48 
45 
42 
42 
32 

30 
35 
38 
40 
42 

47 
53 
64 
65 
65 

67 
116 
140 
134 
138 

134 
120 
104 
03 
106 
130 


156 
180 
206 

188 
152 

122 
102 
99 
92 
90 

80 
68 
66 
62 
78 

82 
80 
85 
81 
70 

63 
99 
100 
88 
75 

65 
56 
48 
47 
42 


42 
55 
65 
45 
32 

36 
28 
26 
24 
21 

21 
14 
21 
25 
33 

35 
29 
24 
16 
23 

21 
24 
26 
26 
24 

20 
24 
24 
21 
21 
21 


19 
14 
16 
16 
16 

14 
19 
18 
10 
17 

17 
19 
20 
21 
24 

13 
19 
17 
10 
16 

18 
32 
75 
74 
53 

35 
28 
24 
21 
14 


14 
21 
20 
12 
16 

16 
9.2 
14 
14 
13 

13 
13 
16 
10 
13 

13 
18 
14 
14 
12 

9.0 
14 
12 
12 
12 

13 
11 
7.1 
10 
11 
11 


12 
11 
11 

A' 

13 

12 

11 
8.2 
9.2 

7.6 
10 
10 

7.7 
11 

10 
9.0 
6.7 
8.5 
9.1 

9.0 
9.6 
9.5 
9.1 
4.2 

10 
9.7 
8.8 

10 
8.2 
9.0 


12 


a 


0.4 


8 


0l4 


4 


8.6 


6 


0.4 





S.9 


7 


0.5 


8 


S.8 





0.5 


10 


8.0 


11 


7.6 


12 


7.2 


13 


8.1 


14 


6.5 


15 


6.3 


16 


ft.7 


17 


8.6 


18 


11 


19 


12 


ao 


10 


21 


22 


22 


18 


25 


22 


24 


23 


25 


18 


26 


34 


27 


110 


28 


130 


20 


77 


30 


68 


31 









NOTB.— Stage-discharge relation affected by ice Dec. 10 to Mar. 14, and extreme cold also affected opera- 
tion of water-stage recorder for short periods; daily discharge daring this period determined from gmge 
heights corrected for effect of ice by means of four discharge measurements, observer's notes, and weatber 
records. 

Monthly discharge of Sip Pond Brook near Winchevidon, Man,, for the year ending Sept, 

SO, 1918. 

[Drainage area, 18.8 square miles.] 



Month. 



Discharge in seoand-feet. 



Maximum. 



Minimom. 



Mean. 



Per 
sqoare 
mile. 



Run-off 
(depth in 
Incfieson 
drainage 
area). 



October 

November 

Deceml»er 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year. 



72 
85 
30 
24 
80 
140 
205 
55 
75 
20 
12 
120 



10 

11 

10 
8 
6 

30 

42 

14 

10 
7.1 
4.2 
5.7 



16.4 
26.6 
18.5 
13.5 
19.5 
71.9 
94.0 
27.6 
23.6 
13.0 
9.39 
22.9 



0.872 
1.41 
.964 
.718 
1.04 
3.82 
5.00 
1.47 
1.26 
.691 
.499 
1.22 



205 



4.2 



29.7 



1.58 



1.01 
1.67 
1.13 

.83 
1.06 
4.40 
5.58 
1.70 
1.41 

.80 

68 

1.30 



21.45 
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PBUST BSOOK VEAB WDTOHSVDOV. KA88. 

Location. — ^At highway bridge 3 miles above confluence of Prieet Brook with Bfiilers 

River and 3^ miles west of Winchendon, Worcester County. 
Drainage ajiba. — 18.8 square miles. 

Records available.— May 25, 1916, to September 30, 1917, and July 18 to Sep- 
tember 30, 1918. 
Gage. — Sloping staff on left bank 200 feet below highway bridge; read by 

R. D. Hutchinson. 
DiscHAROB MEASUREMENTS. — ^Made from highway bridge or by wading. 
Channel and control. — Channel above the station is straight, with fairly uniform 

section and gravel bottom. Control formed by the foundation of an old dam 

30 feet below the gage; practically permanent. 
Extremes op discharge. — ^Maidmum stage recorded during the period covered by 

records, 4.88 feet at 7 a. m. March 28 and 29, 1917 (discharge, 306 second-feet); 

minimum stage recorded during periods, 2.11 feet at 7 a. m. August 26, 1918 

(discharge, 1.3 second-feet). 
Regulation. — Flow not appreciably affected by regulation. 
Accuracy. — Stage-discharge relation practically permanent. Rating curve well 

defined below 200 second-feet. Gage read to hundredths twice daily. Daily 

dischaige ascertained by applying mean daily gage height to rating table. 

Records good. 



DMusrge measuremenU of Priest Brook near Wmchendon, Mass.^ during the year ending 

Sept. SO, 1918, 



Date. 


Madeby- 


bels^^. 


Dis- 
charge. 


Date. 


Madeby- 


hei^t. 


Dis- 
charge. 


Get. 13 
Joty 13 


M. R. StMdqMie 

A. N. Weeks/TT. 


Feet, 
2.91 
2.84 


16.3 


Aog. 20 


J.W.Moolton 


Feet, 
2.18 


5«c.-/l. 
1.6 









i)a% dMiarge, in 9econd-/eet, of Priest Brook near Winchendon, Mass,, for the year 

ending Sept. SO, 1918. 



DV. 


July. 


Aog. 


Sept. 


Day. 


July. 


Aog. 


Sept. 


Day. 


July 


Aug. 


Sept. 


1 




X6 
2.1 
2.0 
1.0 
2.0 

4.6 
1.0 
8.2 
2.1 
2.2 


2.4 
X4 
2.0 

1.8 
1.6 

1.5 
1.3 
1.4 
1.8 
1.8 


11 




2.5 
2.5 
XO 
2.2 

4.8 

X7 
XO 
1.7 
1.7 
1.6 


1.6 
1.6 
3.6 
2.6 
2.0 

2.0 
2.0 
2.6 
7.9 
20 


21 .- . 


4.0 
3.4 
3.2 
2.8 

2.8 

3.2 
2.5 
2.2 

40 

16 
2.8 


1.5 
1.6 
1.4 
1.4 
1.4 

1.3 
1.6 
1.6 
1.8 
2.0 
1.0 


35 


1 




12. 




22 


25 


3. 




13 




23 


20 


4, 




14, 




24 


20 


5 




15 




25 


21 


«. 




10 




20 


31 


7....::::: 




17 




27 


165 


a. 




18. 


13 
7.3 
4.6 


28 


123 


». 




19 


29 


78 


10. 




20 


30 


60 








31 











Monthly discharge of Priest Brook near Winchendon, Mass,, for the year ending Sept, SO, 

1918, 
[Drainage area, 18.8 square miles.] 





Discharge in second-feet. 


Run-off 
(depth in 
inches on 
drainage 
area). 


Month. 


MaTlmnni. 


Minimum. 


Mean. 


Per 
square 
mile. 


Jnly 18-31 


40 
4.8 
165 


2.2 
1.3 
1.3 


7.70 
2.11 
21.4 


a 410 
.112 
1.14 


0.21 


August 


.13 


September 


1.27 
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EAST BBAirOS OV TTJIJ.Y BIVXB HSAB ATHOL, KA88. 

Location. — At highway bridge half a mile below mouth of l4iwrence Brook an<l 3^ 
miles north of Athol, Worcester County. 

Drainage area. — 50.2 square miles. 

Records available.— June 13, 1916, to September 30, 1918. 

Gage. — ^Vertical staff on downstream side of right abutment; read by W. A. Thompaoiu 

Discharge measurements. — Made from highway bridge or by wading. 

Channel and control. — Two channels imder bridge, one channel above; about 200 
feet below the gage channel is divided by an island, and the control sections are 
formed by rocks and boulders in the two channels, probably permanent. 

Extremes of discharge. — ^Maximum stage recorded during the year, 3.35 feet at 
7 a. m. April 3 (discharge, 588 second-feet); minimum stage recorded, 0.24 foot 
at 7 a. m. August 29 (discharge, 2.5 second-feet). 

1916-1918: Maximum stage recorded, 3.76 feet at 1 p. m. March 28, 1917 (dis- 
charge, 780 second-feet); minimum stage recorded, August 29, 1918. 

Ice. — River freezes slightly along banks, and stage-discharge relation is affected for 
short periods. 

Diversions. — About half a mile below the station water is diverted through a 
canal into Packard Pond. A discharge measurement July 19, 1918, showed a 
flow of 10.5 second-feet diverted through the canal . On August 28, canal was dry . 

Regulation. — Flow not seriously affected by regulation. 

Accuracy. — Stage-discharge relation practically permanent, except for short periods 
when affected by ice. Rating curve well defined below 300 second-feet. €rage 
read to hundredths twice daily, except from December 9 to March 31, when it 
was read once daily. Daily discharge ascertained by applying mean daily gage 
height to rating table and making corrections for effect of ice during winter. 
Records good. 

Discharge measurements of East Branch of Tally Rivar near Atholy Mass.^ during the year 

ending Sept. SO, 1918. 



Date. 


Madeby- 


Oaee 
height. 


Dis- 
charge. 


Date. 


Madeby- 


hel^t. 


Dla- 
charge. 


Jan. 7 


M. R. Stackpole 

do 


Feet. 
1.12 
0.06 


18.3 


July 19 
Aug. 28 


C.H. Pierce 


Feet. 

1.31 

.26 


Sec-fi. 
44.8 


Feb. 9 


H. W. Fear 


2.9 









o Stage-discharge relation aflected by ioe. 
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Daikf discharge, in iecond^feeij of Ea$t Brandi of TuUy River near Athol, Mau.yfor ^ 
year ending Sept, SO, 1918. 



Day. 



1. 

2. 
3. 
4. 
5. 

«. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

1ft. 
17. 

18. 
19. 
20. 

21. 
22. 
23. 
21. 

25. 

26. 
27 
28. 
29. 
30. 
31. 



Oct. 



14 
14 
14 
13 
13 

19 
20 
24 
M 
22 

20 
20 
34 
45 
40 

42 
39 
34 
28 
31 

42 
38 
33 
32 

64 

70 
50 
76 
94 
117 
425 



Not. 



365 
251 
197 
157 
128 

112 
96 
83 
72 
66 

61 
00 
55 

49 
45 

45 
43 
41 
41 
39 

38 
42 
71 
76 

76 

57 
45 
40 
35 
32 



Doc 



Jan. 



Feb. 



24 
25 
20 
24 
20 

20 
23 
24 
18 
19 

19 
18 
18 
21 
24 

31 
34 
37 
40 
76 

96 
134 
149 
165 
149 

174 
202 
202 



Mar. 



197 
188 
170 
145 
140 

127 
146 
149 
130 
120 

113 

104 
99 
99 
90 



104 
123 
161 

207 
309 
429 
437 
429 

437 
421 
437 
429 
337 
302 



Apr. 



421 

485 
565 
505 



316 
282 
276 
248 
263 

246 
218 
197 
103 
260 



254 

248 
243 
207 

190 
289 
298 
269 
226 

193 
165 
147 
132 
125 



May. 



149 
172 
172 
149 
127 

110 
96 
93 
89 
73 

70 
72 
66 
101 
149 

125 
97 
79 
66 
58 

50 
56 
56 
48 
42 

45 
45 
40 
35 
36 
37 



June. 



36 
83 
27 
22 
19 

18 
21 
46 
87 
37 

35 
41 
77 
76 
62 

46 
36 
29 
23 
19 

16 
86 
232 
200 
145 

103 
79 
60 
49 
42 



July. 



35 
31 
25 
20 
17 

16 
15 
16 
15 
14 

14 
14 
22 

23 

25 

20 
19 
48 
50 



29 
28 
18 
14 
12 

9.8 
8.8 
7.6 
6.4 
6.7 
11 



Aug. 



9.5 
8.2 
6.7 
5.8 
4.9 

4.9 
4.4 

3.8 
4.9 
6.1 

a2 

9.8 
9.2 
9.5 
18 

18 

16 

12 
8.5 
7.0 

6.4 
4.4 

3.6 
3.1 
3.4 

2.9 
3.1 
2.9 
3.1 
5.2 
4.9 



Sept. 



10 

10 
9.5 
9.2 
8.2 

5.2 
8.8 
4.4 
6.7 
4.9 

4.1 
8.8 
7.3 
9.6 
12 

11 
10 
12 
27 
49 

108 
107 

80 

63 



72 
320 
309 
215 
163 



harge relation affected by ioe Dec. 9-20, and Dec. 26 to Feb. 19; daily diaoharge during 



Note.— Stage-discharge relation affected by ioe Dec. 9-20, and Dec. 26 to Feb. 19; daily diaohari 
ttne periodaoetennined from gage heists corrected for effect of ice by means of two discharge 
ments, observer's notes, and weather records. 



MwUMy discharge of East Branch of Tully River near Athol, Mass., for the year ending 

Sept. SO, 1918. 



[ Drainage area, 5a2 square miles.] 










Discharge in secand-feet. 


Run-off 

(depth hi 

inches on 

drainage 

area). 


Month. 






Mean. 


Per 
square 
mUe. 


October 


425 
365 
48 
34 
202 
437 
565 
172 
232 
50 
18 
320 


13 

32 

23 

21 

18 

88 
126 

35 

16 
6.4 
2.9 
3.8 


50.5 
83.9 
35.5 
25.7 
64.5 

218 

271 
84.0 
58.4 
19.9 
7.05 
56.8 


1.00 
1.67 
.707 
.512 
1.28 
4.34 
5.40 
1.67 
1.16 
.396 
.140 
1.13 


1.15 


Novonber 


1.86 


Deeember 


.82 


liBiMry 


.50 


FwwS^ :: . . . 


1.33 


lUfS!^: :.:.:...: :.:...: 


6.00 


April... . ' 


6.02 


laqN... "."::: 


1.92 


Jai,.. ...... . 


1.29 


July.... 


.46 


Auiit . . .. 


.16 


alpSniii^ ::::::::::::::::::::: :: 


1.26 






Thevear 


565 


2.9 


81.0 


1.61 


21.86 
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SURFACE WATER SUPPLY, 1918, PART I. 



K0S8 BBOOX AT WXHDXZX DBPOT. 

Location. — A quarter of a mile above confluence with Millers Hiver and a qttartai 
of a mile from Wendell Depot, Franklin County. 

Drainage area. — 12.2 square miles. 

Records available. — Jime 7, 1916, to September 30, 1918. From June 4 to October 
16, 1909, records were obtained at a station near the mouth of the stream, and 
from April 25 to August 27, 1910, at a weir a short distance below the present 
location. 

Gaoe. — Sloping staff on left bank; read by C. M. Porter. 

Discharge measurements. — Made by wading. 

Channel and control. — ^Bed composed principally of ledge rock and boulders. 
Control practically permanent. 

Extremes of discharge. — ^Maximum stage recorded during the year, 2.87 feet at 
9 a. m. March 24 (dischaige, 106 second-feet); minimum stage recorded, 0.85 foot 
at 9 a. m. August 26 (discharge, 0.9 second-foot). 

1916-1918: Maximum stage recorded, 3.52 feet at 12.45 p. m. March 28, 1917 
(discharge, by extension of rating curve, about 187 second -feet); minimum stage 
recorded, 0.85 foot at 9 a. m. August 26, 1918 (discharge, 0.9 second-foot). 

Ice. — Stage-discharge relation slightly affected by ice. 

Regulation. — Flow not affected by regulation. 

Accuracy. — Stage-discharge relation changed. by ice action, February 12-13; two 
rating curves used during the year, well defined below 60 second-feet. Gage 
read to hundredths twice daily, except from December 13 to April 8, when it 
was read once daily. Daily discharge ascertained by applying mean daily gage 
height to rating table, and making corrections for effect of ice diuing the winter. 
Kecordsgood. 

Ducharge measuremenU of Moss Brook at Wendell Depot, Mass., during the year ending 

Sept. SO, 1918. 



Date. 


Madeby- 


hei^. 


Dto. 
charge. 


Date. 


ICadeby— 


Gage 
he@it. 


Dis- 
charge. 


Dec. 8 
Jan. 8 


M. R. Stackpole 

do 


Feet. 
al.38 
<»L32 


4.8 


Feb. 
Aug. 28 


If . R. Stackpole 

H.W. Fear. 


Feet. 

al.34 

.87 


1.0 









a Stag&discharge relation affected by ice. 
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DoSy disdiargey in 9e(xmd^eet, of Mo$$ Brook at Wendell Depot, Man. Jar the year ending 

8epL SOy 1918. 



Day. 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. I May. 



June. 



July. 



Aug. 



Sept. 



1.. 
2.. 
3.. 
4., 
5., 

«.. 
7.. 
8.. 
9.. 
10.. 

u.. 

12.. 
13.. 
14, 
15. 

16.. 
17. 
18. 
19. 
20. 

21. 
22. 
28. 
24. 
25. 

26. 
27. 
28. 
29. 
10. 
31. 



2.1 
2.0 
2.0 
1.9 
2.7 

7.8 
4.5 
3.6 
3.3 
2.0 

2.7 
2.6 
11 
7.8 
6.3 

7.5 
6.7 
4.6 
4.3 
6.1 

6.1 

5.0 
4.3 
5.0 
12 

0.4 
6.8 

21 

20 

30 

01 



53 
25 
10 
16 
13 

12 
12 
11 
10 
10 

0.4 

8.0 
0.4 
0.4 

8.4 

8.4 
7.8 
7.3 
7.8 
7.8 

7.5 
8.0 

15 

13 

12 

10 
8.5 
7 

5.6 
6 



5.5 
0.5 
10 
0.5 


8.5 

7.6 

6.5 

7 

6.5 

6.5 

6 

5.5 

5 

6.5 

5 
5 

7 
8 




10 

8 
8 
7.5 

7 

6.5 

6 

5 

4 

4 



4.5 
4.5 
4.5 
4.5 
4.6 

4.5 

5 

4.5 

4 

4 

4 

8.5 
8 
7 
6.5 

6 
6 
6 
6 
5.5 

5 
5 
5 
5 
5 

5 

5 

5 

4.5 

4.5 

4.5 



4.5 

4.5 

5 

4.5 

4.5 

4.5 

4 

4.5 

6 

4.5 

5 

6 

6.8 

7.0 

9.7 

9.7 
9.3 
9.7 

14 

34 

32 
30 
30 
28 
34 

66 
68 
67 



23 
22 
28 
37 
55 

62 
73 
89 
106 
80 

84 
63 
52 
SO 
60 
84 



92 
101 
08 
78 
66 

55 
51 
48 
47 
52 

45 
41 
40 
44 

65 

63 
54 

52 

47 



52 



47 
47 
85 
30 
27 

22 
20 
17 
10 
10 

21 
17 
16 
58 
42 

30 
21 
17 
14 
12 

14 
14 
13 
10 


18 

10 


8.2 
0.8 
8.8 



8.2 
6.8 
5.1 
4.4 
4.1 

6.8 

12 

16 
0.7 
7.6 


15 

17 
11 

8.2 

6 

4.1 

2.7 

2.3 

2.1 

1.0 



20 
13 



7.1 

5.3 

5.1 

3.0 



4.8 
5.5 
4.4 
3.5 
3.1 

2.8 
2.6 
2.4 
2.3 
2.2 

2.2 
2.2 
3.1 
5.5 
43 

3.4 
4.8 
11 
5.7 
8.4 

2.3 
2.3 
2.2 
2.0 
1.8 

1.8 
1.7 
1.6 
1.4 
1.8 
3.2 



2.2 
1.6 
1.4 
1.4 
1.5 

1.4 
1.3 
1.2 
1.6 
2.3 

1.7 
1.4 
1.4 
1.6 
2.1 

1.7 
1.4 
1.3 
1.2 
1.1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.1 
1.7 
1.0 
2.7 
1.8 
1.8 



3.4 
2.0 
1.7 
1.3 
1.2 

1.8 
1.3 
1.3 
2.0 
1.4 

1.2 

1.1 

6 

3.2 

1.8 

1.0 
1.6 
2.1 
2.4 
5.7 

15 
9 

5.3 
4.6 
3.8 

27 
46 
20 
14 
10 



NOTB.— Stag^diMhaigerelatkD affected by loe Nor. 26 to Feb. 12, and Mar. 7-11 ; daily diacbarse durfne 
these periods determined from gage beli^ts corrected for effect of ice by means of three discharsemeasur^ 
ments, observer's notes, and weather reoordb. 

Monthly discharge of Moss Brook at Wendell Depot, Mass., for the year ending Sept. 

SO, 1918. 

[ Drainage area, 12. 2 square miles.) 



Month. 



October 

November 

peeember 

Jtnmry 

Febmary 

Mirch... 

r:::::::::; 

Jane 

July 

AOgOBt. .. 

Vmber..;. 
The year 



Discharge in second-feet. 



Maximum. 



91 

53 

10 
8.5 

68 
106 
101 

53 

46 

11 

2.7 

46 



\f in<TPl Trn ■ 



1.9 

5 

4 

4 

4 

20 

25 
8.2 
1.9 
1.4 
1.0 
1.1 



106 



1.0 



Mean. 



10.0 

11.9 

6.97 

5.21 

18 

47.5 

58.2 

20.7 

9.81 

8.27 

1.45 

6.91 



16.2 



Run-off 
(depth in 



Per 
square 
mile. 



0.820 
.976 
.571 
.427 
1.48 
8.80 
4.36 
1.70 
.804 
.265 
.118 
.566 



1.33 



dratnage 
area). 



0.95 

1.09 

.66 

.49 

1.54 

4.48 

4.86 

1.96 

.90 

.31 

.14 

.68 



18.01 
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SURFACE WAT^t SUPPLY, 1018, PABT I. 



J^mERWIELD RZVXR AT OKABUUIO HT. KAML 

LooATiON.—About 1 mile below village of Charlemont, Fnnklin Gounty. 

Drainage abea. — 362 square miles. 

Records available.— June 19, 1913» to September 30, 1918. 

Qages. — Friez water-stage recorder on left bank, referred to gage datum by a book 
gage inside the well; an inclined staff gage is used for auxiliary readings. 

DiscHARGB measurements. — ^Mado from cable or by wading. 

Ghannel and control. — Bed covered with coarse gravel and boulders. Sectioo 
fairly uniform. Control piactically permanent. 

Extremes of discharge. — Maximum open-water stage during yeea, ham water- 
stage recorder, 9.25 feet at 9 a. m. March 22 (dischaige, 15,300 second-feet); a 
stage of 11.75 feet was recorded at noon March 21, but the water was held bade 
by an ice jam; minimum stage during year, from water«tage recorder, 1.40 feet 
at 7 a. m. July 7 (discharge, 32 second-feet). 

191^1918: Maximum stage recorded, 15.7 feet on July 8, 1915 (discharge, by 
extension of rating curve, about 45,000 second-feet); minimum stage recoided, 
1.35 feet September 21 and November 3, 1914 (discharge, 23 second-feet). 

loE. — River usually frozen over during the greater part of the winter; ice jams occa- 
sionally form below the gage, causing several feet of backwater. 

Regulation. — Flow during low and medium stages largely regulated by a storage 
reservoir at Somerset, Vt. Several power plants above the station cause diurnal 
fluctuation. 

Accuracy. — Stage-discharge relation practically permanent except when affected 
by ice. Rating curve well defined. Operation of water-stage recorder satis- 
factory, except for short periods as shown in the footnote to the daily-discharge 
table. Daily discharge aacertained by use of discharge integrator. Reccffds 
good. 

Diicharge measurementi of Deerfield River at Charlevwni^ Man., during the year ending 

Sept. SO, 1918. 



Date. 


MMleby- 


^S^ 


Dls- 


Date. 


Madeby- 


bel^. 


Die- 
eharge. 


Jan. 11 


H. R. Staokpole 

do 

do 


Fett. 
«4.M 
a 4. 54 
05.38 


809 

868 


July 15 
Sept 6 


A.N. Weeks 


FlKL 
2.88 
L90 


5«.^ 


Feb. 12 


H. W. Fear 


169 


m:?:i8 







o Stage-diioharge relation afleoted by ioe. 
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DaUif diiduxrge, in iecond-feet, o/Deerfield River at CharlenunU, Mau.y for the year end- 
ing Sept. SO, 1918. 



©•y. 



1. 

3. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

H. 
12. 
U. 
14. 
15. 

16. 
17. 
IS. 
W. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
2». 
20. 
30. 
8L 



Oct Not. I>«c. Jan. Feb. Kar. Apr. May. Jane. July. Aug. Sept 



490 
300 
960 
340 
320 

375 
460 
256 
220 
260 

340 
180 
460 

4ao 

345 

620 
430 
325 
245 
225 

310 
235 
285 
465 
1,960 

940 
580 
640 
810 
5,400 
8,960 



1,420 
980 
640 
600 
580 

480 
440 
350 
420 
220 

205 
510 
460 
405 
430 

470 
300 
86 
270 



290 
410 
480 
380 
215 

410 
450 
460 
250 
480 



460 
266 
640 
560 
560 

440 
440 
200 
100 
440 

560 
040 
720 
880 
500 

440 
500 
660 
640 
720 

640 
310 
76 
310 
135 

340 
310 
340 
340 
50 
240 



280 
280 
400 
400 
370 

60 
400 
540 
400 
440 

460 
400 
75 
310 
560 

720 
640 
440 
136 
200 

260 
310 
640 
640 
500 

440 
75 
100 
370 
440 
440 



370 
310 
75 
136 
310 

600 
370 
370 
370 
220 

50 
136 
310 
200 
370 

310 
220 
310 
370 
4,200 

3,600 

1,850 

1,250 

900 

900 

1,000 
1,000 
1,250 



1,250 

1,050 

780 

780 

720 

960 

1,350 

1,050 

720 

040 

720 
040 
720 
720 
040 

540 
500 
780 
880 
1,250 

3,000 
4,450 
3,950 
2,750 
2,750 

2,450 
1,700 
1,320 
1,500 
2,250 
3,150 



4,800 
0,500 
5,400 
3,150 
2,150 

1,540 
1,900 
2,200 
3,000 
3,000 

1,740 
1,300 
1,040 
1,000 
1,700 

2,200 
2,700 
3,300 
2,300 
1,720 

2,300 
4,850 
3,350 
2,800 
1,800 

1,400 
1,200 
1,200 
1,450 
2,000 



2,400 

1,840 

1,200 

970 

010 

740 
000 
530 
540 
600 

1,400 

980 

830 

2,960 

1,740 

1,140 
820 
700 
430 
670 

650 
500 
580 
640 
360 

310 
060 
500 
520 
405 
680 



410 
200 
325 
230 
174 

180 
440 
770 
325 
406 

340 
405 
760 
600 
410 

168 
260 
240 
220 
216 

230 

1,360 

1,200 

830 

550 

365 
220 
166 
140 



170 
360 
225 
91 
170 

114 
40 
174 
205 
200 

290 
250 
335 
140 
425 

340 
275 
326 
225 
190 

00 
178 
240 
230 
246 

280 
210 
79 
270 
250 
330 



370 
355 
250 
120 
450 

480 
440 
400 
1,000 
350 

142 
240 
180 
180 
300 

260 
240 
225 
180 
240 

255 
296 
276 
200 
138 

456 
320 
300 
280 
270 
200 



180 
140 
320 
270 
225 

210 
190 
01 
200 
225 

256 
275 
340 
270 
100 

206 
190 
172 
300 
315 

000 
700 
290 
256 
340 

3,600 

1,100 

050 

476 

420 



Note.— Stage-discharge relation affected bv ice from Dec. 3 to Mar. 21; daily discharge for this period 
detarmtned from gage heights corrected for effect of ice by three discharge measurements, observer's notes 
•od weather records, and comparison with records at New England Power Co.'s plant No. 4 at Shelbume 
Falls. Water-stage reoorder not in operation Apr. 28 to Mav 1; Aug. 8-10, 28; and Sept. 27-28; disdiarge 
for these periods estimated by comparison with records at other stations. 

Monthly ditdutrge of Deerfield River at Charlemonty Mass. ^ for the year ending Sept, SOy 

1918. 

(Drainage area, 362 square miles.] 



Observed discharge (second-feet). 



'^ATJrn ^pn 



If tn jn u ifn. 



Mean. 



Qainor 
loss in 
storage 
at Somer- 
set, Vt. 
(millions 
of cubic 
feet). 



Discharge corrected 
for storage (sec- 
ond-feet). 



Mean. 



Per 
square 
mile. 



Run-off 
(depth in 
incneson 

drainage 
area). 



October... 
November. 
Deember.. 
Jinuary... 

Mueh. 
An 



is?: 



Inse... 
July..., 



5,400 

1,420 

880 

720 

4,200 

4,450 

0,500 

2,950 

1,360 

425 

1,000 

3,500 



180 
86 
60 
00 
50 

500 
1,000 

310 
80 
40 

120 
01 



727 
443 
433 
384 
808 
1,480 
2,500 
885 
407 
225 
305 
420 



+103 
-160 
-508 
-440 
- 55 
+200 
+620 
+387 
+170 
-299 
-530 




705 

379 

243 

217 

785 

1,580 

2,740 

1,030 

475 

113 

105 

420 



2.11 
1.05 
.071 
.509 
2.17 
4.30 
7.57 
2.86 
1.31 
.312 
.290 
1.18 



2.43 

1.17 

.77 

.09 

2.20 

5.03 

8.45 

3.29 

1.46 

.30 

.33 

1.32 



The year. 
1 



0,500 



40 



749 



-455 



735 



2.03 



27.60 



Hon.— The increase ( + ) or decrease (- ) of water held in storage at Somerset, Vt., during the month has 
bean oompated by engineers of the Geological Survey from data of storage increase or decrease furnished 
by the eompany operating the reservoir. 
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SURFACE WATER SUPPLY, 1918, PART I. 



WABB BZVBB AT OZBB8 0&088ZVO. MASS. 

Location. — Between highway and electric railway bridges at Gibbs Crossiiig, three- 
quarters of a mile above mouth of Beaver Brook and 3 miles below Ware, Hamp- 
shire County. 

Drainage area. — ^201 square miles. 

Records available. — ^August 20, 1912, to September 30, 1918. 

Gages. — Barrett & Lawrence water-stage recorder on the right bank referred to gage 
datum by a hook gage inside of well; an inclined staff gage is used for auxiliBry 
readings. 

Discharge measurements. — ^Made from the electric railway bridge or by wading. 

Channel and control. — Bed rough and subject to a growth of aquatic vegetation 
during summer. Control free from weeds and at ordinary stages well defined 
at a section near the gage; shifts occasionally; at high stages the control is prob- 
ably at the dam at Thomdike, 4 miles below the gage. 

Extremes of discharge. — Maximum open-water stage during year, from water- 
stage recorder, 3.84 feet at 12 noon March 23 (discharge, 1 ,260 second-feet) ; a stage 
of 8.85 feet was recorded at 10 a. m. February 27, but the water was held back 
by an ice jam; minimum stage during year, from water-stage recorder, 1.38 feet 
at 4 a. m. July 29 (discharge, 21 second-feet). 

1912-1918: Maximum open-water stage recorded, 5.9 feet on March 2, 1914 (dis- 
charge, 2,770 second-feet); minimum stage recorded, 1.20 feet on October 26, 
1914 (discharge, 5 second-feet). 

Ice. — River freezes over, and the stage-discharge relation is seriously affected by the 
ice; the large diurnal fluctuation in flow breaks up the ice and causes a variable 
backwater effect. 

Regulation. — Flow affected by operation of mills at Ware, which at low stages causes 
a large variation in discharge on days when the mills are in operation and a low 
discharge on Sundays and holidays. 

Accuracy.— Slight changes in the stage-discharge relation occurred during the year. 
Rating curve fairly well defined. The operation of water-stage recorder was 
satisfactory, except for short periods as shown in footnote to daily -discharge table. 
Daily discharge ascertained by use of discharge integrator. Records good. 

Discharge mecistarements of Ware River at Cfibbs Crossing, Mass., during the year ending 

Sept. SO, 1918. 



Date. 


Made by— 


Qaee 
heij^t. 


Dis- 
charge. 


Date. 


Madeby- 


h^STt. 


Dis- 
charge. 


Nov. 8 


H. W. Fear 


Fut. 

2.42 

2.24 

3.56 

a 3. 61 

a 8. 80 


196 

198 

142 

1,320 


Mar. 15 
June 6 
July 6, 


M.R.Stackpole 

A.N. Weeks 


Feet. 
3.10 
2.22 
L70 
1.47 


"^ 


27 


do 

do 

do 

do 


168 


Dec. 19 
Jan. 29 
Feb. 27 


do 

do 


29.4 



a StageKlischargerelatioci affected by ioe. 
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Daily disdmrge, in second-feet, of Ware River at Otbbt Croning, MasB^Jar the year ending 

Sept, SO, 1918. 



i>«y. 


Oct 


Not. 


Dec. 


Jao. 


Feb. 


Mar. 


Apr. 


Itoy. 


June. 


July. 


Aug. 


Sept. 


I 


56 
61 
60 
55 
53 

51 
32 
56 
90 
100 

83 
74 
65 
35 
52 

172 
130 
00 
70 
55 

34 
80 
94 
124 
140 

170 
162 
156 
230 
310 
420 


455 
310 
210 
225 
215 

200 
100 
174 
156 
120 

96 
178 
150 
156 
172 

148 
112 
54 
100 
126 

134 
132 
158 
161 
130 

198 
152 
122 
67 
116 


184 
83 
246 
280 
305 

108 
310 
164 
100 
170 

200 
210 
190 
180 
125 

82 
100 
145 
136 

94 

115 
88 

52 
135 
41 

56 

86 
120 
94 
35 
US 


29 
66 
86 
06 
110 

30 

70 
105 
80 
86 

155 
155 
105 
260 
260 

195 
165 
37 
45 
56 

76 
165 
220 
U5 
120 

50 
37 
80 
120 
135 
76 


76 
52 
40 
64 
80 

100 
00 
90 
48 
37 

88 
140 
210 
110 
175 

280 
230, 
215" 
190 
380 

1,000 
790 
540 
380 
800 

790 

1,110 

540 


890 
700 
480 
380 
640 

960 
1,000 
800 
660 
600 

540 
510 
670 
620 
650 

480 
530 
800 
790 
720 

860 

990 

1,100 

i;i20 

1,060 

1,000 
880 
760 
700 
670 
660 


720 
710 
780 
780 
730 

610 
500 
510 
400 

470 

440 
440 
440 
425 
680 

630 
580 
545 
550 
480 

470 
790 
760 
700 
600 

490 
445 
385 
430 
405 


560 
670 
580 
480 
400 

415 
380 
375 
345 
326 

376 
346 
280 
295 
306 

390 
365 
180 
170 
335 

230 
305 
305 
170 
138 

108 
305 
178 
184 
87 
210 


122 
104 
178 
110 
148 

134 
164 
148 
168 
206 

100 
210 
206 
190 
160 

150 
188 
130 
140 
136 

79 
300 
490 
400 
280 

250 
200 
170 
112 
80 


156 
128 
128 
43 
136 

84 
87 
156 
82 
61 

110 
189 

80 
26 
138 

01 
140 
130 
143 

03 

30 
134 
67 
66 
00 

61 
41 

16 
60 
64 
160 


83 
74 
87 
21 
113 

70 
83 
65 
70 
52 

60 
162 
96 
88 
64 

133 
83 
21 

102 

94 

60 
60 
67 
60 
18 

85 
80 
89 

68 
50 
40 


22 


2 


32 


3 


60 


4 


46 


i 


70 


« 


120 


7 


72 


8 


23 


9 


64 


10 


64 


u 


75 


12 


80 


13 


73 


11 


67 


15 


30 


16 


' 63 


17 


100 


18 


134 


19 


118 


ao 


110 


21 


480 


22 


370 


23 


375 


M 


360 


25 


180 


as 


300 


27 


700 


2< 


830 


29 


445 


% 


360 


31 









NoTB.—8tage<Uadiarge relation affected by ice from Bee. 10 to ICar. 5: discharge for this period deter- 
mtnedtma gage heights corrected for effect ofice by means of three discharge measurements, observer's 
notee,and weather records. Daily discharge Oct. 19-20, Nov. 5-7, and Dec. 1-2, estimated by means of 
hydnigraph ooxnparlson s with records in adjacent drainage basins. 

Monthly dudwrge of Ware River at Oibb$ Crouing^ Mom., for the year ending Sept, SO, 

1918. 

(Drainage area, 201 square miles.] 



Month. 



October.... 
MoTember.. 
December.. 



F^jfuary., 
March..... 

p.:::::: 

Jm%. 

Wy., 



Septamber.. 



Diacharge in second-feet. 



Maximum. 



The year. 



420 
455 
280 
260 
1,110 
1,120 
790 
670 
490 
160 
162 
830 



1,120 



Blinimum. Mean* 



I 



82 
54 
35 
29 
37 
880 
885 
87 
79 
16 
18 
22 



16 



108 

165 

140 

100 

201 

743 

566 

280 

185 
OLO 
69.2 

187 



245 



Per 
square 



0.537 
.821 
.697 
.542 
1.45 
8.70 
3182 
L44 
.920 
.457 
.344 
.980 



L23 



Run-off 
(depth in 
inches on 
drainage 

area). 



a63 

• OS 

.80 

.63 

L51 

4.37 

8.15 

L66 

L08 

.58 

.40 

L04 



16.56 
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SURFACE WATER SUPPLY, 1918, PART I. 



8WXFT BXVX& AT WEST WARS, MAM. 

Location. — ^About 1,000 feet below old wooden dam opposite West Waxe stataon d 
Boston & Albany Bailroad, 6 miles downstream from Enfield, Franklin Ooonty, 
and 3 miles below confluence of East and West branches of Swift River. 

Drainage area. — 186 square miles. 

Records ayazlablb.— July 15, 1910, to September 30, 1918. 

Gaobs. — Barrett & Lawrence water-stage recorder on left bank, referred to gage 
datum by means of a hook gage inside the well; an inclined staff gage is uoed for 
auxiliary readings. Prior to August 25, 1912, a chain gage on footbridge 600 
feet upstream from the present station was used. 

Discharge mbasitrements.— Made from cable or by wading. 

Channel and control. — ^Bed consists of gravel and alluvial deposits; some aquatic 
vegetation in channel during summer. Control subject to slight changes at 
high-water periods; at high stages the control is probably at the dam at Bonds- 
ville, 4 miles below the gage. 

Extbembs op discharge. — Maximum open-water stage during year, from water- 
stage recorder, 5.8G feet at noon March 25 (discharge, 1,100 second-feet); a 
stage of 7.2 feet was recorded at 8 a. m. March 2, but the water was held back by 
an ice jam; minimum stage during year, from water-stage recorder, 1.73 feet at 
8 p. m. August 27 (discharge, 53 second-feet). 

1910-1918: Maximum stage recorded, 9.1 feet on February 26, 1915 (dischaige, 
by extension of rating curve, 2,240 second-feet); minimum stage recorded, 1.36 
feet on September 22, 1914 (discharge, 22 second-feet). 

Ice. — River usually freezes over, and the stage-discharge relation is somewhat affected 
by the ice. 

Regulation. — Operation of mills at Enfield, 6 miles above the station, affects dis- 
tribution of flow at low and medium stages, but has only a slight effect when the 
mean daily discharge is over 200 second-feet. 

Accuracy. — Stage-discharge relation unchanged during the year except when affected 
by ice. Rating curve fairly well defined below 1,200 second-feet. Daily dis- 
charge ascertained by applying to rating table mean daily gage height determined 
by inspecting recorder graph. Records only fair during the period affected by 
ice, but are good for rest of year. 

Discharge mtasxirements of Swift River at West Ware^ Mass., during the year ending Sept. 

30, 1918. 



Date. 


Madeby- 


hei^t. 


Dto- 
dharge. 


Date. 


Madeby- 


l^t. 


DIs- 
diarsew 


Dec. 21 


H. W. Fear 


Feet. 
a2.2« 
3.42 
6.17 


101 
038 


May 

June 5 
July 5 


H. W. Fear 


ReL 
8.22 
2.36 
2.86 


'^t^ 


Jan. 31 


do 

do 


A.N. Weeks 


138 


Mar. 6 


O.W.HartweU 


V» 



• Stas»<Usobarge relatloD aflteted by ioa. 
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Daily dUduarge, in ieeond-feety of Swift River at West Ware, Ma8$., for the year ending 

Sept. SO, 1918, 



Day. 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
H. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
U. 
25. 

28. 
27. 
28. 
29. 
30. 
31. 



76 
91 
94 

90 
90 
110 
98 
98 

104 
106 
121 
113 
109 

113 
116 
115 
112 
139 

142 
140 
156 
174 

aoo 

386 



478 
491 
440 
386 
281 

234 
198 
174 
154 
146 

137 
137 
132 
139 
130 

129 
124 
115 
127 

116 

123 
129 
154 
174 
203 

200 
190 
188 
174 
151 



146 
184 
205 
219 
200 

174 
174 
174 
137 
ISO 

155 
160 
120 
110 
125 

130 
140 
130 
115 
120 

120 
125 
130 
130 
115 

115 
130 
115 
105 
90 
78 



70 
70 
70 
78 
84 

78 
84 
94 
98 
110 

110 
115 
130 
150 
135 

140 
130 
130 
120 
120 

120 
130 
135 
130 
120 

120 
110 
110 
100 
100 
100 



100 
90 
86 

84 
84 

84 
90 
90 
90 

98 

96 
90 
84 
105 
145 

240 
230 
200 
260 
340 

430 
530 
560 
580 
580 

500 
730 
760 



Mar. 


Apr. 


May. 


Jime. 


790 


n5 


491 


124 


890 


745 


491 


123 


780 


790 


504 


146 


700 


825 


478 


135 


670 


790 


416 


130 


640 


745 


380 


130 


640 


685 


358 


153 


610 


640 


349 


168 


580 


012 


312 


146 


570 


584 


237 


156 


560 


570 


272 


158 


660 


566 


270 


174 


570 


556 


261 


192 


580 


543 


256 


200 


600 


543 


270 


108 


610 


584 


277 


178 


610 


612 


274 


158 


626 


626 


256 


147 


626 


612 


241 


146 


670 


508 


223 


187 


730 


570 


209 


124 


825 


584 


202 


205 


965 


640 


198 


358 


1,080 


670 


188 


428 


1,080 


670 


178 


392 


1,040 


612 


174 


320 


1,000 


556 


174 


343 


860 


517 


154 


188 


760 


491 


154 


160 


670 


491 


144 


146 


600 




134 





184 
130 
118 
84 
113 

120 
113 
130 
123 
103 

92 
104 
02 
79 
97 

97 
101 
103 
103 
100 

90 
101 



60 
70 
67 
64 
64 



70 
65 
80 
80 

81 
71 
79 
75 
69 

77 
81 
77 
84 
97 

115 
95 
123 
116 
118 

151 
351 
478 
428 
347 



NoTC—Sta^e-diacfaarge relation affected by ioe from Dec. 10 to Mar. 10: discharge for this period deter- 
otaied from gage heights corrected for effect of ioe by means of three diaoiarge measurements, observer's 
notes, and weather records. Pipe to gage well partly clogged Apr. 23 to June 2; gage heights determined 
by comparison with readings on inclined staff. Daily discharge June 26, July 6, 27-80, Aug. 2»-31, and 
Sept. 1, 7-8y estimated by hydrograph comparisons with reoonu in adjacent drainage basins. 



Monthly discharge of Swift River at West Ware, Mass., for the year ending Sept. SO, 1918, 
[Drainage area, 186 square miles.] 



Month. 



Discharge In second-feet. 



Maximum. 



Minimum. 



Mean. 



Per 
square 
mile. 



Run-off 
(depth in 
inches oo 
drainage 
area). 



October 

Norember 

December 

January 

Fcfamary. 

Mareh... 

i^:::::::::: 

JMie. 

July 

Aagnst.. ...... 

Suptember 

The year. 



336 
491 
219 
150 
760 
1,060 
825 
504 
428 
130 
94 
478 



76 
115 
78 
70 
84 
560 
401 
134 
133 
70 
55 
60 



118 

198 

139 

109 

363 

733 

624 

275 

189 
08.3 
75.4 

127 



0.684 

1.06 

.747 

.586 

1.41 

3.89 

3.35 

1.48 

1.02 

.528 

.405 



1,080 



65 



244 



1.31 



a73 

1.18 

.86 

.68 

1.47 

4.48 

8.74 

1.71 

1.14 

.61 

.47 

.76 



17.81 
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SURFACE WATER SUPPLY, 1W8, PART I. 



QUABOAO RIVXR AT WSgT BRI]I7ZBIJ>. MASS. 



Location. — At two-flpan highway bridge in Hampden County near West Brimfield 
station of Boeton & Albany Railroad, one-third of a mile above mouth of Blodgett 
Mill Brook. 

Drainage area. — 150 square miles. 

Records available.— August 23, 1909, to September 30, 1918. 

Gages. — Stevens continuous water-stage recorder at downstream end of center pier 
of bridge, referred to gage datum by means of a hook gage inside of well; a ver- 
tical stafif is used for auxiliary readings. Prior to August 10, 1912, a v^tic&l 
staff on upstream side of right abutment of bridge, at same datum as present gage, 
was used. 

Discharge measurements. — Made from highway bridge or by wading near bridge. 

Channel and control. — Stream bed covered with boulders, gravel, and alluvul 
deposits. Slight shifts in control have occurred at infrequent intervals. 

Extremes op discharge.— Maximum open-water stage during year, from water- 
stage recorder, 3.59 feet at 11.30 a. m. March 14 and 10 a. m. March 22 (discharge, 
756 second-feet); a stage of 6.07 feet was recorded at 9 a. m. March 1, but the 
water was held back by an ice jam; minimum stage during year from water- 
stage recorder, 1.51 feet at 11.15 a. m. September 15 (discharge, 5.5 second-feet). 
1909-1918: Maximum stage recorded, 4.9 feet on March 1, 1910 (discharge, 1,660 
second-feet); minimum stage recorded, 1.40 feet on September 17 and 18, 1910 
(discharge, 2.5 second-feet). 

Ice.— River freezes over and the stage-discharge relation is affected by the ice; the 
diurnal fluctuation in flow breaks up the ice and causes a variable backwater 
effect. 

Regulation. — Flow affected by operation of power plants at West Warren, 3 miles 
above station, which at low stages causes a laige variation in dischaige on days 
when the mills are in operation and a low discharge on Sundays and holidays. 

AocuRACT. — A slight change in stage-discharge relation occurred during the year. 
Rating curves well defined. Operation of water-stage recorder satisfactory ex- 
cept for short periods as shown in the footnote to daily-dischaige table. Daily 
discharge ascertained by discharge integrator. Records good, except for periods 
affected by ice, for which they are fair. 



Dwharge meaturemenU of 



River at West Brimfield^ Mass., during the year 
Sept. SO, 1918. 



Date. 


Made by- 


Oaee 
bei^t. 


Dis- 
charge. 


Date. 


Madeby- 


^x. 


Dis- 
charge. 


Nov. 


H. W. Fear 


Feet. 
2.28 
a3.12 
as. 36 
3.70 
06.73 


166 
70 
91 

975 


Mar. 15 

June 6 
July 7 
Sept. 10 


M.R.8tackpo]e. 

A.N. Weeks/. 


Ftet. 
8.26 

52.46 
2.17 
2.19 


*-•& 


Dec. 20 


do 

do 


14S 


Jan. 8 
30 


do 

H. W.Fear 


86 
90 


FeU 26 







a Stage-discharge relation affected by ice. 



5 Stage-discharge relatian affected by d^ris. 
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Daily dMuxrge^ in ucrmd-feely of Qtwboag River at West Brvmfield, Mass.y for the year 

ending Sept. SO, 1918, 



Day. 


Oct. 


Nov. 


Deo. 


Jtn. 


Feb. 


Mat. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


73 
68 
M 
60 
68 

50 
60 
77 
87 
«2 

ta 

59 
M 
60 
02 

80 
72 
70 
80 
66 

66 
90 
72 
90 
144 

126 
91 
190 
116 
190 
260 


310 
200 
186 
166 
160 

160 
160 
132 
144 
114 

120 
128 
118 
116 
120 

114 
96 
86 
104 
100 

110 
114 
146 
122 
100 

100 
100 
86 
80 
76 


75 
110 
136 
166 
136 

110 
110 
86 
65 

86 

96 
110 
96 
66 
66 

66 
76 
86 
86 
76 

76 
66 
50 
86 
50 

76 
96 
76 
86 
76 
66 


60 
66 
66 
66 
66 

60 
66 
65 
60 
50 

60 
110 
110 
150 
120 

135 
166 
135 
136 
120 

160 
120 
05 
76 
75 

65 
50 
66 

66 
66 
65 


66 
66 

60 
66 
66 

66 
55 
50 
75 
76 

66 

55 
60 
66 
96 

236 
166 
150 
150 
420 

660 
530 
365 
275 
236 

630 
760 
600 


880 
660 
346 
275 
690 

830 
930 
790 
690 
630 

600 
560 
720 
660 
650 

430 
640 
660 
680 
580 

610 
630 
620 
620 
630 

620 
580 
690 
570 
560 
650 


640 
520 
600 
510 
470 

460 
450 
400 
890 
385 

880 
406 
380 
370 
356 

346 
336 
355 
330 
320 

346 
415 
395 
385 
365 

355 
340 
326 
300 
290 


370 
380 
376 
355 
340 

305 
285 
270 
265 
250 

226 
225 
210 
160 
150 

170 
180 
130 
150 
140 

120 
134 
150 
130 
116 

130 
140 
130 
114 
132 
136 


100 
98 

104 
77 
76 

91 
102 
100 
102 
114 

110 
136 
182 
172 
160 

154 
148 
128 
114 
100 

100 
225 
220 
182 
154 

144 

130 
118 
110 
106 


102 
87 
90 
84 

100 

106 
90 
97 
76 
73 

72 
70 
64 
64 
91 

71 
64 
90 
96 

86 

66 
94 
73 
88 
91 

86 

65 
66 

81 
66 
75 


87 
79 
63 
74 
90 

76 
75 
73 
70 
63 

66 

91 
72 
74 
90 

72 
62 
61 
72 
67 

60 

J? 

45 

42 

62 
46 
48 
52 
62 
47 


46 


2 


50 


3 


48 


1 


46 


5 


46 


6 


48 


7 


52 


8 


60 


9 


66 


10 


56 


u 


45 


12 


47 


13 


56 


U 


44 


15 


20 


16 


61 


17 


46 


18 


63 


19 


60 


20 


70 


21 


86 


22 


70 


23 


83 


24 


90 


25 


84 


36 


114 


27 


196 


38. 


162 


29 


140 


SO 


142 


31 









Nora.— Stage-discharge relation affected by ice Dec. 11 to Mar. 6; daily discharge for this period deter- 
miiied from gage heights corrected for effect of ice by means of four discharge measurement, observer's 
notes, and weather records. Stage-discharge relation slightly affected by debris from about June 1 to 
July 7: correction estimated from results of one discharge measurement. Daily discharge Nov. 26 to Dec. 
10, Aug. 22-31, and Sept. 1-10, 19-22, estimated by hydrograph comparisons with records in adjacent 
draiDage basins. 

M€frMy discharge of Quaboag River at West Brimjield, Mass., for the year ending Sept. 

SO, 1918, 

[Drainage area, 160 square miles.] 





Discharge in second-feet. 


RmKifl 

(depth in 

inches on 

drainage 

area). 


Month. 


Ma^mum- Minimum. 

i 


Mean. 


Per 
square 
mile. 


October 


260 
210 
166 
166 
760 
930 
640 
880 
226 
105 
91 
198 


60 
76 
60 
60 
60 
276 
290 
114 
76 
64 
42 
20 


86.1 

126 
86.0 
86.2 

211 

606 

390 

206 

129 
81.0 
64.0 
71.8 


a674 
.833 
.673 
.668 
1.41 
4.04 
2.60 
1.37 
.860 
.540 
.427 
.479 


0.66 


Nofember 


.08 


December 


.66 


J^iiasry.. 


.66 




1.47 


S^:::::::::::::::::::::::::::::::::::::: 


4.66 


April 


2.90 


m5?^ . . 


1.58 


Joi ...... 


.96 


j^::::: : : :::::::i!::::::::::::!::::::: 


.62 


AOfDSt 


.49 


a^imw 


.53 






The year 


980 


20 


178 


1.19 


16.11 
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SURFACE WATER SUPPLY, 1918, PART I. 



wxsrnxLD biveb at khioktvixxb, mam. 

Location.— At smgle-epan steel highway bridge known locally as Pitdier Bridget 
in Knightville, Hampshire County, 1 mile north of outlet of Norwich Lake and 
3 miles above confluence with Middle Branch of Westfield River. 

Drainage area. — 162 square miles. 

Records available.— August 26, 1909, to September 30, 1918. 

Gage. — Chain attached to downstream side of higjiway bridge; read by J. A. Burr. 

Discharge measurements. — Made from highway bridge or by wading. 

Channel and control. — ^Bed consists of boulders and ledge rock; control fairly 
permanent. 

Extremes of discharge. — ^Maximum open-water stage recorded during yeare 
4.61 feet at 6 p. m. April 2 (discharge, 1,880 second-feet); a stage of 6.5 feet was 
recorded at 4.30 p. m. February 20, but the water was held back by an ice jam; 
minimum stage recorded, 0.70 foot at 7 a. m. August 26 (discharge, 15 second-feet). 
1909-1918: Maximum open-water stage recorded, 8.9 feet on March 27, 1913 
(discharge, by extension of rating curve, about 5,100 second-feet) ; a gage hei^^t of 
9.4 feet was recorded at 9.15 a. m. January 22, 1910, but channel was probably 
obstructed by ice at that time; minimum stage recorded, 0.60 foot on August 
10, 1913 (discharge, 4 second-feet). 

Ice. — ^Ice usually forms in the river early in the winter and seriously affects the 
stage-discharge relation. 

Regulation. — Flow not seriously affected by regulation. 

Accuracy. — ^The stage-discharge relation changed slightly during high water of April 
1-3; individual discharge measurements have at times appeared erratic, the 
rough and irregular chimnel causing difficulty in securing accurate discharge 
measiurements. Rating curve fairly well defined below 2,500 second-feet. Gage 
read to hundredths twice daily. Daily discharge ascertained by applying daily 
gage height to rating table and making corrections for effect of ice during winter. 
Records good. 



DtBcharge measiirements of Westfield River at KniglUvillef Mass., during the year ending 

Sept. SO, 1918. 



Date. 


Made by- 


Qage 
hefibt. 


Dis- 
charge. 


Date. 


Madeby- 


hdl^. 


Dis- 
charge. 


Dec. 22 


H. W. Fear 


Feet. 
a 2.35 
a 2. 65 

5. go 


52 
084 


Kar 16 

July 116 


M. R. Stackpole 

A.N. Weeks 


Feet. 

as. 00 

1.16 


""•& 


Feb. 2 


do 

do 


50 


Mar. 1 







o stage-discharge relation affected by ice. 



ft Beeults uncertain. 
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DaUy diicharge, in §$eond-fBet, of Wta^fiM River at Knii^tviUB, Man,, for the year 

endmg Sept. SO, 1918, 



Day. 



Oct. 


Nov. 


Dee. 


Jan. 


31 


435 


113 


66 


21 


285 


150 


66 


21 


215 


157 


64 


20 


167 


143 


64 


21 


162 


134 


64 


57 


143 


125 


50 


AS 


123 


106 


70 


38 


no 


86 


70 


85 


117 


86 


80 


33 


113 


96 


70 


29 


109 


84 


70 


30 


106 


64 


145 


92 


96 


60 


170 


96 


91 


105 


170 


77 


87 


105 


170 


71 


94 


96 


170 


68 


94 


86 


145 


58 


92 


86 


145 


65 


85 


80 


125 


50 


81 


80 


125 


47 


91 


86 


145 


45 


172 


80 


125 


45 


846 


80 


125 


106 


200 


86 


145 


845 


115 


80 


125 


265 


M 


70 


106 


129 


94 


56 


105 


125 


M 


56 


106 


192 


87 


70 


86 


910 


87 


80 


64 


ji.»o 




64 


64 



Feb. 



ICar. 


Apr. 


May. 


June. 


July. 


Aug. 


600 


1,440 


512 


153 


52 


31 


540 


1,780 


655 


130 


115 


28 


540 


1,440 


485 


113 


84 


25 


440 


1,200 


350 


92 


68 


25 


490 


910 


310 


82 


55 


29 


660 


715 


292 


84 


49 


28 


600 


715 


276 


130 


60 


28 


540 


655 


240 


156 


50 


29 


540 


780 


225 


108 


44 


29 


600 


655 


202 


97 


100 


28 


540 


595 


370 


87 


45 


51 


490 


512 


310 


163 


50 


49 


490 


485 


225 


210 


61 


37 


390 


540 


1,050 


141 


86 


34 


350 


780 


485 


93 


139 


42 


300 


655 


350 


77 


92 


31 


520 


625 


275 


68 


67 


27 


1,050 


780 


225 


64 


106 


23 


1,200 


568 


206 


63 


79 


21 


1,350 


460 


173 


66 


67 


20 


1,690 


568 


153 


48 


50 


19 


1,600 


1,360 


183 


540 


49 


10 


1,600 


845 


199 


460 


40 


19 


1,280 


780 


163 


188 


38 


19 


1,280 


540 


148 


136 


34 


17 


1,120 


435 


210 


109 


82 


16 


845 


390 


275 


84 


27 


18 


780 


350 


188 


68 


25 


17 


845 


330 


130 


48 


28 


22 


980 


485 


136 


39 


42 


42 


1,200 




163 




49 


34 



Sept. 



1. 
2. 
8. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
IS. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

2S. 
27. 
28. 
39. 
30. 
SI. 



56 
45 
45 
40 
35 

27 
31 
27 
27 
27 I 

35 
27 
86 
145 
145 

170 
145 
170 
145 
900 

1,350 
980 
660 
540 
350 

660 

1,100 

660 



49 



28 
24 

21 
20 
20 
28 
24 

23 
23 
27 
35 
35 

34 
25 
29 
64 

82 

175 
146 
92 
67 
59 

512 
910 
258 
158 
113 



NoTK.— Stag^HUscharge ration affected bv ice Dec. 7 to Mar. 20; discharge for this period determined 
from gage beipits corrected for effect of ice by means of four discharge measurements, observer's notes, 
and weather records. 

MontMy dimAarge of We$tfiM River at Knightville, Mass., for the year ending Sept. 

SO, 1918. 

(Drainage area, 162 square miles.) 





Discharge in second-feet. 


Run-Off 

incbeson 

drainage 

area). 


Month. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


OetolMr 


1,200 

435 

157 

170 

1,350 

1,090 

1780 

1,060 

640 

139 

51 

910 


20 

81 

66 

50 

27 

300 

330 

130 

39 

27 

16 

20 


157 

139 
91.9 

106 

806 

824 

746 

296 

130 
61.0 
27.6 

106 


0.969 

.858 

.567 

.654 

1.90 

5.00 

4.60 

1.83 

.802 

.377 

.170 

.654 


1.12 


MonubV 


.96 




.65 


January . . . 


.75 




1.98 




5.87 


Ancfl 


5.13 


M^.. 


2.11 


June..::;:;::::::::::::::.:.:..::.:::.:::.:...: 


.90 


hatw 


.43 


A^^ 


.20 


f>4T%«Btnr. . 


.73 




"" 1 




ItMYear 


1,780 


16 


248 


1.53 


2a 88 
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SURFACE WATER SUPPLY, 1918, PART 1. 



WSSTVOtLD BXVXR HEAR WS8T7ZBXJ>. 1CA88. 

Location. — ^At Trap Rock crossing, 3 miles east of Westfield, Hampden County, 1 
mile bdow mouth of Big Brook, and 2 miles below mouth of Westfield Little River. 

Drainaob arba.— 496 squaro miles. 

Records available.— June 27, 1914, to September 30, 1918. 

Gaqes. — Stevens continuous water-stage recorder on right bank, referred to gage datum 
by means of a hook gage inside the well ; an inclined staff gage is used for auxiliary 
readings. 

Discharge measurements. — Made from cable or by wading. 

Channel and control. — ^Bed covered with gravel and alluvial deposits. Riffle of 
boulders about 200 feet below gage forms control at low and medium stages; at 
high stages control is probably formed by crest of storage dam at Mittineau^^e 
3 miles below the station. 

Extremes op discharge. — Maximum stage during year, from water-stage recorder, 
11.10 feet at 11 p. m. October 30 (discharge, 7,900 second-feet); minimuin stage 
during year, from water-stage recorder, 3.18 feet at 9 p. m. August 24 (discharge, 
88 second-feet). 

1914-1918: Maximum stage recorded, 17.4 feet on August 4, 1915 (dischaige, by 
extension of rating curve, about 17,400 second-feet); minimum stage recorded, 
3.02 feet on September 24, 1914 (discharge, 46 second-feet). 

Ice. — Stage-discharge relation affected by ice for short periods during the winter. 

Diversions.— Water is diverted from Westfield Little River and carried to Spring- 
field for municipal use. 

Regulation. — Operating of several power plants above the station causes some 
diurnal fluctuation of flow; the nearest dam is at Westfield. 

Accuracy.— Stage-discharge relation practically permanent except when affected by 
ice. Rating curve well defined below 7,500 second-feet. Operation of water- 
stage recorder satisfactory except for short periods as shown in the footnote to 
the daily-discharge table. Daily dischaige ascertained by dischaige integrator. 
Records good. 

DiKharge measttremenU of Westfield River near Westfield^ Mqmb,, during the year ending 

8epL SO, 1918. 



Date. 


Made by— 


hei^. 


Dis- 
charge. 


Date. 


Madeby- 


he^ 


charga. 


Nov. 


H.W.Feftr 


Feet. 
4.18 
8.75 

a 3. 61 
3.72 


286 
168 
275 


Feb. 28 

July 

10 


H. W. Fear 


Feet, 
6.22 
3.80 
8.53 


^Tfe) 


Dec. 20 
Jan. 7 
Feb. 1 


do 

do 

do 


O.W.HartweU 

do 


'288 
190 



a Stage-disohaiKe relation affected by ice. 
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Daify dimhargt, in Beeond-feet, of Westfidd River near Westfield, Man.^ far the year 

ending Sept. SOy 1918. 



Pay. 



1 
2. 
3. 
4. 
5. 

6. 
7, 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
32. 
28. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Har. 


Apr. 


1,500 


June. 


July. 


Aug. 


Sept. 


168 


1,480 


410 


210 


250 


2.750 


3,850 


450 


200 


160 


192 


186 


970 


430 


210 


290 


2,800 


4.900 


1,800 


840 


235 


150 


148 


132 


820 


330 


220 


280 


2,100 


8,750 


1,850 


390 


815 


145 


174 


150 


610 


385 


225 


250 


1,600 


3.100 


1,000 


340 


290 


140 


205 


140 


590 


885 


225 


270 


1,900 


2.400 


880 


230 


206 


106 


184 


188 


500 


305 


220 


270 


1,900 


2.000 


870 


280 


275 


200 


180 


205 


465 


310 


210 


250 


2,300 


1,750 


860 


340 


250 


205 


180 


245 


400 


220 


210 


260 


2.050 


1 500 


850 


610 


180 


176 


164 


285 


415 


315 


280 


250 


1,700 


1,500 


780 


386 


260 


160 


192 


210 


440 


250 


175 


230 


1,740 


1,900 


670 


370 


250 


160 


160 


196 


310 


290 


230 


230 


1,480 


1,480 


790 


300 


220 


230 


150 


210 


340 


250 


430 


325 


1,280 


1,280 


760 


330 


215 


215 


158 


260 


870 


250 


400 


265 


1,460 


1.200 


720 


660 


240 


186 


168 


290 


360 


250 


580 


280 


1.700 


1,260 


1,910 


530 


280 


200 


160 


335 


400 


315 


560 


460 


1,480 


2,050 


1,760 


395 


345 


220 


150 


360 


870 


250 


530 


560 


1,360 


1,700 


1,120 


300 


415 


170 


156 


220 


290 


280 


500 


500 


1,300 


1,520 


870 


255 


865 


200 


200 


235 


300 


290 


480 


620 


1,980 


1,540 


780 


245 


385 


210 


215 


265 


350 


290 


450 


560 


2,150 


1,520 


610 


225 


340 


190 


210 


250 


360 


290 


430 


2,350 


3,000 


1,240 


oao 


225 


325 


132 


285 


200 


• 245 


300 


430 


4,060 


3,800 


1,240 


530 


170 


360 


126 


650 


170 


885 


300 


440 


2,700 


4.650 


3,500 


570 


690 


220 


122 


620 


205 


565 


270 


420 


2,350 


4,450 


2,350 


600 


1,220 


250 


120 


475 


470 


600 


270 


480 


1.640 


3,100 


1,880 


560, 


660 


192 


110 


345 


1,920 


445 


290 


420 


1,300 


3,000 


1,500 


450 


490 


176 


130 


300 


900 


400 


335 


400 


2,850 


2,900 


1,250 


470 


895 


190 


130 


1,360 


530 


845 


380 


360 


2,900 


2,150 


1,100 


900 


320 


142 


130 


1,700 


770 


260 


300 


850 


1,900 


1,860 


1,020 


600 


285 


140 


124 


900 


755 


225 


250 


380 





2,150 


960 


420 


240 


155 


134 


600 


2,560 


275 


260 


810 




2,500 


1,300 


440 


230 


195 


156 


440 


3,600 




230 


290 




8,100 




480 




240 


132 





NoTK.— Stag»-diflChar{ge relatioa affected bv ice Jan. 7-14 and Feb. 5-7; corrections for tliese periods based 
on one dischim measurement and comparison with records at Knightville. Water-stage recorder not 
opecating satisfoctorilT Dec. 28-81; Jan. 1-5, 16-31; Mar. 16-16, 28-30; Apr. 2-6, 29-30; May 1-6. 27-31; June 
1: July 29-31; Aug. 1-3; Sept. 26-30; and discbarge estimated by hydrograph comparison with records at 
Kniglityille. 

McmUhhf discharge of WestfUld River near Westfield, Masi., for the year ending Sept. SO^ 

1918. 

[Drainage area, 496 square miles.] 







Diversion 
fromWest- 

AaM f Jff 1a 


Total discharge 
(second-feet). 


Run-off 

incnesoD 

drainage 

area). 


HoDth. 




Mlnjini^fn. 


- 


River 

(milUoosor 

gailoas). 


Mean. 


Per 
sqoare 
mile. 






October 


3, wo 

430 

580 

4,050 

4,660 

4,900 

1,910 

1,220 

416 

230 

1,700 


132 
225 
220 
175 
280 
1,280 
960 
420 
170 
140 
110 
148 


534 

463 

296 

352 

1,000 

2,300 

1,920 

854 

397 

253 

162 

364 


397.9 
393.3 
386.2 
448.8 
411.6 
436.8 
400.8 
431.7 
423.0 
429.9 
429.1 
396.3 


554 
483 

316 

374 

1,020 

2,320 

1,940 

876 

419 

274 

183 

384 


1.12 
.974 
.637 
.764 
2 06 
4.68 
3.91 
1.77 
.845 
.552 
.369 
.774 


1 29 




1 00 


Dfeember 


i78 


January 


.87 


F«h»iiary, . ., ... 


2 14 


March... 


5.40 


Aprfl 


4.36 


M^::::;:::;:::::;:::: 


2.04 


Jam... .a xxa^.a. ....a 


.94 


Joly 


.64 


Aocnst 


.43 


Se^ember 


.86 






Theytw. 


4,900 


110 


738 


4,997.4 


759 


1.53 


20.79 







NoTK.— EflMt of storage in Borden Brook leservolr not taken into account in eompating.the total 
dlaehaige. 
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SURFACE WATEB SUPPLY, 1918, PART I. 



MXDDLX BKAVOK OF WSSTKBLD BXVXB AT OOBS BXXOHT8, MAM. 

Location. — ^At highway bridge in Goss Heights, Hampshire County, H miles above 
village of Huntington and half a mile above confluence of Middle and North 
branches of Weetfield River. 

Drainagb area. — 53 square miles. 

Records available .-^uly 14, 1910, to September 30, 1918. 

Gages. — Gurley 7-day water-stage recorder on upstream side of bridge abutment on 
right bank, referred to gage datum by means of a hook gage inside of well; an 
inclined staff is used for auxiliary readings. Prior to September 8, 1912, a chain 
gage on upstream side of bridge was used. 

Discharge measurements. — ^Made from highway bridge or by wading. 

Channel and control. — Bed covered with coarse gravel and boulders. A shift in 
control has occurred at various times. 

Extremes op discharge. — ^Maximum open- water stage during year, from water* 
stage recorder, 3.65 feet at 9 p. m. March 22 (dischaige, 1 ,220 second-feet); a stage 
of 5.54 feet was recorded at 7 p. m. March 6, but the water was held back by an 
ice jam; minimum stage during year, from water-stage recorder, 0.76 foot at 2 
a. m. August 18 (discharge, 4.8 second-feet). 

1910-1918: Maximum open-water stage recorded, 7.33 feet at 9 a. m., July 
8, 1915 (dischaige, by extension of rating curve, 4,500 second-feet); a gage height 
of 7.7 feet was recorded February 26, 1916, but channel was obstructed by ice at 
that time; minimum stage recorded 0.70 foot on October 26-27, 1914 (dischai^ 
practically zero flow). 

IcB. — ^River usually frozen over during the greater part of tlie winter; ice jams oc- 
casionally form below the gage, causing several feet of backwater. 

Regulation. — Flow somewhat affected at times by operation of small power plant 
about 2 miles above station. 

AocuRACT. — Stage-discharge relation unchanged daring the year except when affected 
by ice (December to March). Rating curve fairly well defined below 1,000 
second-feet. Daily dischaige ascertained by applying to rating table mean 
daily gage height determined by inspecting recorder graph, except for periods as 
noted in footnote to daily-dischaige table. Open-water records good; winter 
records fair. 

DMiarge metmaremenU of Middle Branch of WestJUld River at Gou Heighti, Mau., 
during the year ending SepL 30, 1918, 



Date. 


Made by- 


Gase 
hel^t. 


Dis- 
charge. 


Data 


Madeby- 


he^ 


Dis- 
charge. 


Not. 38 


H.W.Fear 


Feet, 
aL09 
al.80 
02.24 


27.4 
18.4 


Mar. 10 
Apr. 16 
July 10 


M.R.Stackpole 

O.W.Hartwell 

A.N. Weeks 


Fm. 

03.19 

1.81 


Sec-fi. 
109 


Pee. 22 
Feb. 2 


do 

do 


193 
11.7 









•Stage-diMharge relation afleoted by toe. 
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Daiiy dMiarge^ in moon&feet, of Middle Brtmdi of WettfiM River at Ooss Heights, Mom., 
for the year ending Sept. SO, 1918. 



Day. 



1. 
2. 
3. 
4. 

5. 

ft. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
23. 
23. 
24. 
25. 

25. 
27. 
28. 
28. 
30. 
31. 



Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


7.5 


81 


26 


7 


19 


400 


592 


231 


33 


17 


12 


9.0 


7.0 


48 


30 


6 


18 


305 


705 


186 


26 


24 


11 


12 


7.0 


38 


28 


8 


18 


180 


510 


126 


20 


22 


10 


7.0 


7.0 


34 


26 


8 


14 


180 


350 


112 


18 


18 


10 


6.0 


7.0 


26 


23 


8 


11 


116 


231 


90 


17 


20 


10 


6.0 


9.6 


24 


20 


7 


8 


240 


176 


86 


17 


18 


12 


6.5 


12 


22 


16 


11 


11 


240 


175 


95 


29 


20 


11 


6.5 


«.0 


20 


18 


11 


8 


165 


166 


79 


32 


17 


11 


6.5 


8.5 


10 


20 


16 


6 


150 


200 


68 


23 


14 


U 


7.5 


7.0 


20 


20 


12 


8 


150 


219 


60 


19 


13 


11 


7.0 


6.5 


20 


21 


14 


11 


150 


132 


104 


17 


10 


11 


6.5 


8.5 


18 


12 


26 


6 


135 


109 


84 


35 


11 


11 


7.0 


18 


18 


14 


40 


18 


135 


96 


68 


44 


17 


10 


6.5 


12 


19 


18 


44 


37 


135 


165 


400 


27 


20 


10 


8w0 


9.5 


18 


20 


44 


50 


86 


240 


182 


20 


28 


16 


8.6 


10 


16 


26 


44 


68 


165 


189 


101 


17 


20 


10 


8.0 


10 


17 


24 


35 


50 


240 


165 


72 


14 


20 


6.0 


7.0 


10 


17 


21 


34 


68 


400 


193 


61 


13 


22 


6.0 


8w0 





10 


23 


32 


50 


693 


148 


54 


12 


20 


5.5 


12 


8 


14 


24 


28 


260 


765 


112 


44 


10 


18 


6.5 


22 


7 


14 


23 


' 35 


620 


885 


482 


38 


10 


16 


6.0 


50 


7 


20 


24 


32 


300 


855 


450 


45 


132 


14 


6.6 


28 





85 


18 


32 


180 


658 


266 


47 


70 


13 


7.0 


16 


21 


32 


20 


85 


130 


455 


180 


37 


40 


11 


8.5 


12 


160 


28 


24 


28 


80 


455 


139 


33 


26 


11 


8.5 


11 


28 


24 


14 


25 


220 


360 


112 


45 


20 


11 


&0 


146 


20 


19 


16 


25 


480 


240 


98 


47 


17 


11 


7.0 


219 


43 


19 


14 


25 


180 


200 


95 


41 


15 


11 


6.6 


63 


28 


19 


11 


22 




260 


90 


32 


16 


11 


6.0 


37 


280 


18 


9 


20 




375 


114 


33 


16 


14 


6.0 


25 


278 




8 


20 




455 




34 




16 


6.0 





Note.— Stage-dJfldiarge relation affected by ioe from Nov. 26 to Mar. 18: discharge for this period deter^ 
mined from gage heights corrected for effect of ice by means of four discharge measurements, observer's 
notes, and weather records. Operation of water-stage recorder not satisfactory Oct. 19-26, May 12-13, and 
July 19-23; daily discharge for these periods estimated by comparison with records at Knightville. 

UmUhiy diacharge of Middle Branch of Westfidd River at Goes Heights, Mass., for the 
year ending Sept. 30, 1918. 

[Drainage area, 53 square miles.] 





Discharge in second-feet. 


Run-off 

(depth in 

inches on 

drainage 

area). 


Month. 


Maximimi. 


Minimum. 


Mean. 


Per 
square 
mUe. 


October 


296 

81 

30 

44 

620 

885 

706 

400 

132 

28 

16 

219 



14 

8 
6 
6 
86 
90 
32 
10 
10 
6 



34.7 
24.4 
19.7 
23.7 

106 

330 

230 
8&2 
26.8 
16.4 
8.87 
26.0 


0.665 
.460 
.372 
.447 
1.98 
6.23 
4.34 
1.66 
.506 
.309 
.167 
.491 


0.76 


November 


.51 


Deoemba- 


.43 


*wnary X 


.52 


February 


2.06 


Mareh...::;...::.::;:::::;::::::: ::::::: ::: 


7.18 


April 


4.84 


M&... 


1.91 


jtii;::: 


.56 


jniy...*..:: :::;::::::::::::: :::::::::::::: 


.38 


Ammst... 


.19 


seSmberV.;::::::::;. ..:::.:.:.:. :.;:::::::: 


.55 






The year 


886 


5 


77.6 


1.46 


19.87 



WXBTTDELD LITTLE BIVBR HBAK WXSTllELD, MASS. 

Location.— At diversion dam of Springfield waterworks, in the town of Ruflsell, 
Hampden County, 3 miles below the confluence of Pebble and Borden brooks) 
and about 3 miles west of Westfield. Originally (July, 1905, to December, 1909, 
a short distance below Borden Brook near Cobble Mountain. 

DsAiNAGE AREA. — 43 squaro miles at original site; 48 square miles at present site. 

Records avaji^able.— July 13, 1906, to September 30, 1918. 
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DsTERBONATiON ov Di8CHABo£. — ^At the original site below Borden Brook (used 
1905-1909) the dischaiige was determined by methods commonly employed at 
current-meter gaging stations. From August, 1906, to September, 1907, a 30-foot 
weir was maintained a short distance below the gage.' Since March 1, 1910, 
high- water flow determined from continuous record of head on concrete diveFsion 
dam (crest length, 155.4 feet), for which coefficients have been deduced from 
experiments at Cornell University; low- water flow— less than 163 second-feet— 
determined from continuous record of head on a 12-foot sharp-crested weir without 
end contractions, the crest being 2.55 feet below that of the dam. Water diverted 
to city of Springfield is measured by a 54-inch Venturi meter, using continuous 
record chart. Daily record corrected for storage in a reservoir on Borden Brook 
about 5 miles above station, but owing to the time required for water to reach 
the dam and the natural storage along the stream the record as corrected does 
not represent exactly the natural flow of the stream at all times. 

EzTBEMEB OF DISCHARGE. — Maximum discharge for 24 hours recorded during year. 
641 second-feet, March 22; mlnimnm discharge for 24 hours recorded, apparently 
sero from July 23 to 29, inclusive, when the water released from the reservoir 
was equal to or greater than the total flow at the diversion dam. 

1909-1918: Maximum discharge for 24 hours, 1,490 second-feet, Maroh 28, 1914; 
tnininniiiTi discharge, apparently zero at various times when the water released 
from the reservoir was equal to or greater than the total flow at the diversion dam. 

Diversions. — Record of water diverted at station for municipal supply of Spring- 
field included in records as published. 

Cooperation. — Data collected and compiled imder the direction of E. E. Loch- 
ridge, chief engineer, board of water commissioners, Springfield, Mass. 

Daily diadiarge, in Becond-feetj of Westfield LiUle River near Wutfield, Mass.y for the 

year ending Sept. 30, 1918. 



Day. 


Oct. 


Nov. 


Dec 


JliU 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


1 


9.2 

9 
11.3 

9.5 
15.1 

15.3 
13.5 
10.3 
10.8 
11 

11 2 

15.8 

36.2 

18 

14.3 

12.3 
11.5 
17.8 
14.4 
17.8 

13.4 
6.1 

11.3 
153 
190 

65.2 
60.4 

138 
74.3 

428 

317 


150 
84.9 
58.6 
51.1 
42.7 

38.6 
34.7 
31.1 
30.3 
26.4 

24.9 
24.9 
22.2 
22 2 
21.8 

20.2 
21.6 
20.4 

18.7 
20.3 

20.9 

37 

69.6 

61.4 

26.8 

19.4 

10 

20.6 

19.1 

19.9 


22.6 

27 

26.6 

96 

24.3 

23 

18.7 

28.6 

19.6 

20.9 

18.9 

17 

29 

19.2 

21 

49.6 
31.1 
28.6 
29.8 
31 

32.2 
21.7 
21.1 
21.2 
20.9 

20.3 
30.3 
19.2 
17.5 
16.3 
17.7 


23.2 
17.6 
16.4 
12.2 
32.8 

38 

20.6 

17.8 

17.7 

17.1 

20.3 
38.9 
4^8 
67.9 
65.4 

62.5 
46.6 
89.9 
35.3 
37.5 

35.1 
33.4 
30.8 
30.5 
39 

35.6 

25.9 

33 

35.9 

28.4 

23 


22.1 

21 

20.5 

31.3 

19.9 

29.8 
62.7 
69.9 
23.6 
19.6 

30.2 
35.1 
67.1 
102 
92.4 

82.9 
76.6 
61.6 
66.6 
456 

295 
185 
134 
121 
140 

314 
319 
215 


54.9 
86.3 
27.4 
45.4 
15.9 

33 

32 

21 

18.5 

20.3 

13.1 
16.7 
18.7 
20.8 
15.6 

12.1 
15.6 
20.4 
26;l 
35 

62.7 
64.1 
48.0 
34.2 
25.6 

25.7 

19 

16.7 

15.8 

18.2 

22.1 


248 
279 
307 
278 
173 

148 

109 
111 
122 
153 

127 
113 
99.2 
142 
185 

147 
124 
137 
125 
106 

218 
310 
816 
141 
121 

109 
90.9 
80.6 
75.6 

87 


162 

138 

109 
91.3 
80.3 

6R.7 

63.7 

61 

61 

45.7 

41.6 

37 

44.5 
140 
101 

75.8 
68.1 
45.1 
88.4 
34. 2 

30.2 
29.1 
28.7 
25.6 
24. 8 

38.1 

33 

30.4 

24.4 

22.7 

22.1 


21.2 

18 

15.8 

12.9 

15.3 

29.9 
63.8 
44.9 
24.4 
20.2 

17.2 
66.6 
76.9 
44.6 
84.1 
23.6 
17.2 
15.3 
10.2 
12.4 

18.6 
111 
70.9 
44.0 
29.3 

18.9 
16.1 
12.4 
12.7 
15.9 


14.3 
23.3 
19.1 
16.3 
13.9 

12.6 
12. 2 
12.2 
11.9 
10.6 

10.1 
10 
9.7 
10 
10.5 

11 
6.1 
7.4 
6.5 
6.5 

1.3 
1.3 

"16.6* 

as. 6 


8.6 
6.9 
8.9 
9.8 
16.2 

15.6 
14.6 
9.1 
8.6 
13.3 

28.2 
14.8 

0.0 
14.7 
16w6 
15.1 
13.2 

8 

9.4 

8.6 

9 

0.4 

8.7 

9.2 

9.1 

&2 
8.7 
8.6 
9.9 
9.4 
14.2 


15. 5 


2 


8.6 


3 


9.8 


4 


14.6 


5 


13.b 


6 


lao 


7 


&6 


8 


9.7 


9 


17.2 


10 


14.1 


11 


ia9 


12 


11.8 


13 


16.2 


14 


ii.4 


16 


4 


16 


&9 


17 


0.6 


18 


20.6 


19 


18 


20 


S3.1 


21 


61.1 


22 


34.9 


23 


21.1 


24 


16.2 


25 


14.9 


2« 


165 


27 


201 


28 


85l8 


29 


46.9 


80 


34.4 


81 









NoTS.— Disdiaive determined bv subtracting from the total flow at the divenioo dam the quantity 
of water apparently released from Borden Brook reservoir, or bv adding the auantity of water apparently 
stored in tne reservoir, as indicated by elevation of water surface in reservoir. As no allowance has been 
made for evaporation and seepage from the reservoir, the results show the natural flow at the dlveralaD 
dam only approxlmatelv. For days when no discharge records are given, the apparent storage release 
was equal to or greater ^an the total flow at the diversion dam. 

1 Results obtained by weir and current-meter methods are compared in U. 8. Geol. Survey Water-Supply 
Papers 201, pp. 105-110, and 241, pp. 164-168. 
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McntMy dMurge of Wiutfield LiUle River near Weatfield, Ma$$., for the year ending 

Sept. SO, 1918. 



[Dnlnage um^ 48.5 square miles.) 












Rmi-off 
(depth in 
inches on 
drainage 


Month. 


l/f mrl^^jtm . 




Mean. 


Per 
square 
mile. 






area). 


October 


428 

150 
49.6 
07.0 

456 

641 

310 

162 

111 
26.5 
28.2 

201 


6.1 
18.7 
17.0 
12.2 
19.6 
121 
75.6 
22.1 
10.2 

4.0 


65.8 
35.6 
24.2 
88.1 

111 

271 

166 
67.9 
30.8 
8.82 
11.4 
81.9 


1.15 
.785 
.499 
.688 
2.29 
5.58 
3.22 
1.19 
.686 
.182 
.284 
.668 


1.33 


Noremhw 


.820 


Dceqnbef 


.575 


Jeitiiary . ........r,TT-r-,r., 


.787 


Fehniary -,r , ^ .-.,.- ■, r 


2.38 


Ifjircb 


6.44 


April 


3.59 


iiSy. : : 


1.38 




.710 


July 


.210 


Aocost 


.270 


Se^ember 


.734 






Thbyfiu. . 


641 


(•) 


68.7 


1.42 


19.23 







« On certain davs the apparent storage release from Borden Brook reservoir was equal to or greater than 
the total flow at the divernon dam. 

BOBDSV BROOK HEAR WXSTTZBXJ), 1CA88. 

Location. — At the outlet of Borden Brook reeervoir in town of Granville, Hampden 
County, 2 miles above confluence of Borden and Pebble brooks, and 8 miles 
west of Westfield. 

Drainage area. — 8 square miles. 

Bbcords available.— January 1, 1910, to September 30, 1918. 

Determination op discharge. — Flow determined from a continuous record of the 
head on a 5-foot sharp-crested weir without end contractions. The results are 
then corrected for the apparent gain or loss in stored water in the reservoir, but no 
allowance is made for evaporation. 

Extremes op discharge. — Maximum 24-hour flow recorded during year, 309 second- 
feet on March 4; minimum apparent flow, 0.0 second-foot at various times when 
the apparent storage release was equal to or greater than the measured flow at the 
weir. 

1912-1918: Maximum 24-hour flow recorded, 309 second-foot on March 4, 1918; 
minimum apparent flow, 0. second-foot. 

Cooperation . — Records furnished by the Board of Water Commissioners of Springfield 
through £. £. Lochridge, chief engineer. 
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Daily dMcharge, in Beoomdrfut^ of Bordm Brook near WntfiM, MaM,^for theyear ending 

Sept. SO, 1918, 



D«y. 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jtme. 


July. 


1 




28.1 
17.6 




116 
65.0 
54.2 

300 
20.6 

46.3 
40.2 
20.5 
46.5 
41.5 

28.0 
28.0 
13.6 
33.5 
24.9 

12.3 
32.8 
28.9 
46.6 
60.7 

82.9 
101 
72.2 
49.9 
20.7 

40.9 
21.7 
20.6 

ia6 

21.6 
82.0 


43.9 
44.6 
45.4 
31.1 
20.4 

31.0 
6.4 
12.8 
12.8 
15.0 

16.2 
15.0 
13.9 
16.3 
20.4 

19.8 
17.9 
17.9 
17.9 
16.7 

51.4 
88.6 
38.9 
31.0 
14.5 

17.8 
16.3 
13.9 
12.2 
12.8 


16.2 
17.9 
16.2 
15.0 
13.9 

12.2 
11.6 
11.6 
11.6 
11.0 

11.5 
10.5 
8.6 
7.6 






2 






19 


3 






4 




8.0 
17.6 


ia8 

29.7 

8.1 

.7 






5 








6 .... 


1.2 






7 






g . 


9.3 








9 






10.. . . ... 












11 .. 






ia8 

0.3 
10.8 
20.1 
20.1 






12 . . * 




1.4 
0.8 


17.2 




13 


10.8 




14 . . 






15 










16 


29.4 
10.8 
9.3 
0.3 
10.8 

10.8 


10.8 


8.8 
7.6 
5.8 
5.0 
3.6 

1.7 
1.1 
1.1 
1.1 
.0 

.7 






17 


.2 
.2 




18 








19 




0.3 
10.8 

0.8 




20 






21 






22 


10.4 
8.0 
8.0 




23 










24 






10.8 
29.4 

80.9 




35 




ia8 

0.8 




26 








27 


9.3 






28 








29 .... 












30 










5.0 


1.4 


31 



























NoTB.~DiBCharge determined by subtracting itom the quantity of water passing over tbe weir the quan- 
tity amnrentiy released from the reservoir, or oy adding the quantity apparently stored in the reservoir, 
as inmcated by elevauon of water surfaoe in reservoir. As no allowance has been made for evaporatiao 
and seepage from, the reservoir, the resultsshow the natural flow at the outlet of the reservoir only approxi- 
mately. For days for which discharge is not given, the quantity apparently released from storage was equal 
to or greater than the quantity paadng over the weir. 

Monthly discharge of Borden Brook near WestfUld^ Mass. ,for the year ending Sept. 30,1918. 





Discharge in second-feet. 


Run<<iff 
(depth in 
inches OD 
drainage 


Month. 


Maximum. 


IftnlmiTm. 


Mean. 


Per 
square 
mile. 


October 






aoo 

.00 

3.58 

3.32 

9.38 

50.4 

22.7 

6.83 

1.98 

.11 

.00 

.00 


0.000 
.000 
.448 
.415 
1.17 
6.30 
2.84 
.854 

.aa 

.014 
.000 
.000 


aoo 


Novembor . . . ... . . .............. 






.00 


December .. .,,.,,■,-■,- r - 


29.4 
23.1 
41.8 
309 
51.4 
17.9 
19.4 
1.9 




.53 


January , . - , t 




.48 


FVibruMy. ........r.-^ -, r 




1.32 


March 


12.3 
6.4 


7.26 


Anril 

i^i........... ...................... ....... 


9.17 




.98 


June - --- - - 




.27 


jolv 




.02 


August -- 




.00 


Septfflnber 






.00 










The year 


300 




8.20 


1.08 


18.93 
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7AB«aroToy Bivzm icsar vew bostox. mam. 

Location. — ^At highway bridge a quarter of a mile below Clam River and 1 mile 
south of New Boston, Berkshire County. 

Drainaoe a&ba. — 92.7 square miles. 

Records available. — ^May 27, 1913, to September 30, 1918. 

Gaobb. — ^Barrett A Lawrence water-stage recorder on left bank, downstream side of 
bridge, referred to gage datum by a hook gage inside the well; a vertical staff on 
bridge abutment is used for auxiliary readings. 

DiBGHAROE MEASUREMENTS. — ^Made from a cable or by wading. 

GhannE'L and control. — Channel rocky and filled with boulders. Control practi- 
cally permanent. 

Extremes of discharge. — Maximum open- water stage during year, from water-stage 
recorder, 5.54 feet at 10 p. m. March 22 (discharge, 1,010 second-feet); a stage 
of 8.9 feet was recorded at 4 p. m. February 20, but the water was held back by 
an ice jam; minimum stage during year from water-stage recorder, 2.47 feet at 
4 p. m. November 19 (discharge, 14 second-feet). 

191^1918: Maximum open-water stage from water-stage recorder, 7.64 feet on 
October 26, 1913 (discharge, by extension of rating curve, about 3,200 second-feet); 
minimum stage from water-stage recorder, 2.22 feet on August 27, 1913 (discharge, 
4.4 second-feet). 

Ice — River frozen over during greater part of winter; stage-discharge relation seri- 
ously affected. Ice jams occasionally form below the gage causing several feet 
of backwater. 

Regulation. — Flow affected by storage in Otis reservoir, about five miles above 
New Boston, and by operation of a woodworking shop just above the station. 

Accuracy. — Stage-discharge relation practically permanent except when affected 
by ice. Rating curve well defined below 1 ,700 second-feet. Operation of water- 
stage recorder satisfactory except for short periods as shown in footnote to the 
daily-discharge table. Daily discharge ascertained by applying to rating table 
mean daily gage height determined by inspecting recorder graph and making 
corrections for effect of ice during winter. Open-^ater records good; winter 
records fair. 

Dticharge measiarements of FarmirwUm River near New Boston^ Mass., during the year 

ending Sept. SO, 1918. 



Date. 


Made by- 


Oage 


Dte- 
oliarge. 


Date. 


Madeby- 


Oaw 
height. 


Dls. 
charge. 


Jan. 5 


H. W.FeftT 


Feft. 
03.96 
«3.40 


8ec.-U. 

lis 

24.3 


Mar. 6 
July 12 


H.W.Fear 


Feet. 
•6.11 
3.24 


Sic.'ft. 
218 


Teb. 6 


do 


O.W. HartweU 


£4 









oStage-discbarge relation afltot«d byioe. 



S"— 21— WBP471- 
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Daily discharge, in second-feet, of Farmington River near New BostTn, Mass,, for the yea 

ending Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


MV. 


June. 


July. 


Aug. 


Sfpt 


1 


77 
70 
75 
77 
84 

90 
91 
86 

82 

78 

76 
78 
106 
90 

84 

80 
80 
75 
74 
77 

70 

68 
162 

84 
60 
106 
86 
286 
395 


185 
141 
91 
80 
66 

61 
56 
41 
40 
40 

20 
33 
32 
31 
31 

20 
30 
20 
16 
24 

25 
37 
68 
58 
42 

40 
40 
36 
34 
20 


44 
60 
54 
40 
44 

40 
40 
44 
40 
36 

26 
26 
29 
32 
36 

40 
44 
40 
40 
36 

29 
22 
16 
M 
19 

11 
14 
11 
9 
9 
9 


9 
9 
U 
16 
19 

19 
22 
29 
29 
20 

36 
49 
60 

77 
90 

84 
71 
65 
65 
00 

60 
60 
49 
40 
36 

36 
32 
25 
19 
16 
16 


16 
16 
14 
14 
19 

22 
22 
29 
11 
9 

9 

9 

44 

54 

49 

98 
90 
71 
49 
210 

285 
335 
300 
240 
160 

710 
500 
270 


500 
455 
375 
300 
240 

210 
270 
395 
500 
500 

430 
356 
337 
302 

238 

238 
254 
320 
.156 
50O 

625 
^0 
770 
600 
550 

455 
337 
280 
209 
302 
375 


478 
550 
650 
500 
375 

286 
238 
210 
224 
260 

238 
197 
186 
264 
337 

302 
254 
286 
264 
210 

356 
600 
486 
375 
260 

224 
186 

m 

162 
163 


264 
238 
186 
162 
181 

131 
131 
122 
106 
93 

96 
102 
197 
395 
254 

185 
141 
106 
76 
74 

68 
71 
78 
76 
71 

116 
09 

03 
77 
74 
70 


58 
4S 

41 
40 
44 

44 
108 
114 
76 
65 

52 
86 
163 
94 
73 

63 
50 
53 
56 

53 

53 
173 
162 
120 

88 

83 
76 
66 

62 
47 


61 
70 
71 
04 
63 

73 
98 
99 
87 
80 

85 
82 
80 
94 
100 

59 
54 
60 
54 
60 

100 
102 
102 
104 
106 

141 
131 
181 
131 
141 
131 


71 
71 
70 
71 
100 

70 
71 
70 
66 

80 

173 
141 
123 
106 
123 

99 

50 
44 
53 
66 

93 
93 
96 
107 
107 

116 
141 
116 
100 
98 
118 


131 


2 

3 


n 
fi 


4 


s 


6 


84 


6 


SI 


7 


77 


8 


77 





7S 


10 


74 


11 


75 


12 


90 


18 


131 


M 


131 


16 


131 


16 


m 


17 


122 


18 


118 


19 


99 


20 


lOS 


21 


151 


i::::::::::::- 


99 


24 

26 


4S 

46 


36 

27 

28 


3M 
386 

197 


29 

80 

31 


131 
94 



NoTR.— Staec<discharge relation affected by ice Dec. 5 to liCar. 8: discharge (or this period determined 
from gage heights corrected for effect of ice by means of three discharge measurements, observer's nous, 
and weather records. Operation of water-stage recorder unsatisfactory Mar. 11, May 5-7, 11-13, 21-22, and 
July 8-11; discharge estimated. 



Monthly discharge of Farmington River near New Boston, Mass., for the year ending 

Sept. SO, 1918. 

[Drainage area. 92.7 square miles.] 



Month. 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year 



Discharge in second^Bet. 



Maximum. 



395 
185 
60 
90 
710 
840 
600 
395 
173 
141 
173 
395 



840 



Ifinimnm . 



46 
16 
9 
9 
9 
210 
162 
68 
40 
54 
44 
46 



Mean. 



00.2 
40.5 
31.1 
30.9 

131 

40B 

305 

131 
76.8 
91.1 
94.0 

116 



131 



Per 
square 



1.07 

.534 

.335 

.430 

1.41 

4.36 

3.29 

1.41 



1.01 
1.25 



1.41 



Run-off 
(depth in 
inches OD 
drainage 

area). 



1.23 

.60 

.39 

.50 

1.47 

5.02 

3.67 

1.63 

.92 

1.13 

1.16 

1.40 



19.12 
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HOUSATONIG BIVBB BASIN. 
HOXTBATOinO BIVSK VZA& OBXAT BARBIVOTOV, MASS. 

Location. — ^At highway bridge, a quarter of a mile northeast of Van Deusenville 

station of New York, New Haven & Hart£ord Railroad (Berkshire division) and 

2 miles north of Great Barrington, Berkahixe County. : 
Draixaoe area. — ^280 square miles. 

Records available. — ^May 17, 1913, to September 30, 1918. 
Gage. — Inclined staff attached to concrete anchorages oi downstream side of left 

abutment of highway bridge; vertical high- water section attached to bridge 

abutment; read by Martin Love. 
Discharge heasurements. — ^Made from upstream side of highway bridge or by 

wading. 
Channel and control. — ^Bed composed of sand and gravel. Control for high 

stages is not well defined. At low stages control is at well-defined riffle a few 

hundred feet below the gage. 
EzTSEHES OF DISCHARGE. — ^Maximum open-water stage recorded during year, 

5.22 feet at 8 a. m. March 23 (dischaxge, 2,670 second-feet); minimum stage 

recorded, 0.2 foot at 8 a. m. July 28 (discharge, 2 second-feet). 
1913-1918: Maximum stage recorded, 8.0 feet on March 31, 1916 (dischaige, 

by extension of rating curve about 5,300 second-feet). Zero flow recorded at 

various times caused by storage of water at dams above. 
Ice. — Stage-discharge relation affected by ice for short periods during the winter. 
Regulation. — Storage above dam of a paper mill about a mile above station causes 

low flow on Sundays and holidays. 
Accuracy. — Stage-discharge relation practically permanent during the year, except 

as affected by ice for a few days in December and January. Rating curve well 

defined below 2,000 second-feet. Gage read to quarter-tenths twice daily. 

Daily dischaige ascertained by applying mean daily gage height to rating table. 

Records good. 

Ditduxrge measurements of Housatonic River near Great Barrington^ Mass,, during the 

year eruKng Sept. SO, 1918. 



Dtte. 


Made by- 


hd^t. 


Dis- 
charge. 


Date. 


Made by- 


Oajte 
height. 


Dis- 
charge. 


Jao. 3 


H. W. Fear 


Feet. 

al.69 

1.10 


«7 


Mar. 2 

July 13 


H. W Fear . . 


Feet. 
3.48 
1.34 


See.-ft. 

1,220 

107 


Feb. 4 


do 


A. N. Weeks 









o stage-discharge relation affected by ioe. 
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Jknly dUcharge, in seoond-fte^ 4^f Houtatonie JUver near Onat BaningUm^ Mau,,far Ae 

year ending SepL SOy 1918. 



Day. 



Oct. 



Nov. 



Deo. 



Jan. 



Feb. 



liar. 



Apr. 



ICay. 



June. 



July. 



Aug. 



1. 
2., 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
IS.. 
14.. 
15.. 

10.. 
17.. 
18.. 
19.. 
20.. 



21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
80.. 
81.. 



103 
51 
88 
120 
118 

16 
88 

110 
136 
186 

186 
200 
06 
48 

85 

97 
138 
106 
125 
118 

70 
103 

06 
156 
216 

186 
170 
76 
132 
250 
720 



780 
612 
886 
270 
270 

2B0 
216 
166 
216 
186 

101 
120 
KM) 
216 
146 

156 
118 
14 
166 
118 

170 
216 

186 
120 
84 

170 
180 
186 
68 
96 



216 
46 
186 
20O 

186 

186 
288 
170 
81 
SOD 

216 
166 
170 
216 
120 

86 
6<^ 
186 
186 
156 

142 
146 
29 
180 
180 

270 
170 
170 
116 
40 
468 



166 
118 
186 
166 
74 

64 
81 
86 
103 
118 

142 
380 

77 
166 

81 

186 
166 
88 
87 
87 

106 
28 
07 
142 
146 

110 
21 

146 

101 
07 

146 



186 
106 
11 
61 
106 

07 
182 
136 
86 
68 

07 
162 
132 

07 
200 

146 
77 
250 
336 
780 

1,200 

1,400 

1,340 

812 

090 

1,340 
1,480 
1,270 



1,670 
1,810 
1,200 
1,270 
1,060 

1,060 
1,490 
1,410 
1,190 
020 

000 
780 
020 



816 

680 

1,060 

1,060 

1,200 

1,070 
2,180 
2,650 
2,050 
1,070 

1,810 
1,490 
1,270 
090 
1,060 
1,060 



1,840 
1,670 
1,810 
1,810 
1,410 

1,200 
885 
920 
990 

1,060 

1,060 
020 
780 
720 
020 



780 

750 

630 

1,060 

600 
1,490 
1,570 
1,840 
1,130 

990 
816 
458 
480 



720 
720 
710 
600 
886 

640 
612 
660 
512 
480 

612 
07 

812 
1,340 
1,410 

1,060 
780 

1,410 
458 
880 

485 
480 
458 
486 
485 

250 
312 
458 
430 
170 
250 



368 

156 
170 
200 



812 
406 
07 
410 

270 
336 
386 

410 
250 

105 
270 
290 
250 
170 



250 
105 
885 
312 

405 
358 

886 

200 

8 



282 

77 
06 

232 
132 
250 
250 
216 

186 
190 
108 

28 

07 

155 
130 
120 
128 
106 

146 
120 
101 
170 

185 

120 
120 

2.6 
110 
118 
150 



200 
140 
156 
18 
216 

130 
120 
80 
07 
101 

48 
180 
106 

03 
282 



216 
13 
43 

166 

186 
166 
142 
125 
24 

66 
68 

77 
118 
146 

80 



i7 
46 

170 
145 
182 

125 

200 

16 

59 

180 

108 
132 
142 
140 
19 

165 
165 
145 
120 
126 

IS 

186 
156 
156 

105 
405 

009 
405 
512 



NoTB.— ^tage-disobarge relation afleetedby ioe from Dec. 26 to Jan. 10. Discharge for this period deter- 
jiined from gage heii^ts q( - • - — - - • 
notes, and weatner records. 



mined frt>m gage heii^ts corrected f6r effect of ice by means of one disdiarge measurement, observer*! 
reatner ^ 



Monthly ducharge of HouBoUmic River near Great Barringtcn, Mass. , /or the year ending 

Sept. SO, 1918. 

p)rainage area, 280 square miles.] 





Discharge in second-feet. 


RmH]0 
(depth is 
inches on 
drainsgB 

area). 


Month. 


Ifazimum. 


lilnimum. 


Mean. 


Per 
square 
mile. 


October 


720 

780 

458 

380 

1,490 

2,650 

1,810 

1,410 

430 

250 

335 

690 


16 

14 

29 

21 

11 
600 
405 

07 
8 
2.6 

13 

15 


138 
108 
162 
118 
449 
1,310 
1,020 
572 
267 
143 
123 
173 


0.403 

.707 

.670 

.421 

1.60 

4.68 

3.64 

2.04 

.964 

.511 

439 

.618 


O.fl 


November 


3 


December 


.( 


January -■,--■, t-- 




FeiHruary 


1.4 


March 


5.^ 

4.4 

l.( 


April 


iSy!::.:.: 


June 


jojy 


August 


September 




The year 


2,660 


2.6 


880 


1.89 


a. 












f 
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HOUIATOHXO miVXR AT WAUM VZLLAOB, OOVV. 

Location. — ^Half a mile below power plant of Connecticut Power Co. at Falls Villagf- 
Litchfield County, and 23 miles north of Graylordsville. 

Dbainaob abea. — 644 square miles. 

Rbcobds AyAiLABLE.--July 11, 1912, to September 30, 1918. 

Gages. — Stevens coittinuous water-stage recorder on left bank, referred to gage 
datum by hook gage inside the well; a vertical 8ta£f on river bank 25 feet up- 
stream and chain gage 300 feet upstream are used f6r auxiliary readings. 

DiBCHABOB MBAfiURKMBNTS.— Made from cable 150 feet above gage or by wading. 

Chaitnbl and control.— Channel deep and fairiy imifonn in cros»«ection; one 
channel at all times. Control not clearly defined except at low stages; probably 
pennanent. 

ExTRBMBs OF DIBCHABOB.— MaxImum open-water stage during year, ftom water-stage 
recorder, 8.22 feet at 8 p. m. March 23 (discharge, 4,220 second-feet); a stage of 
9.60 leet was recorded at 11 p. m. February 20, but the water was held back by an 
ice jam; minimum stage, from water-stage recorder, 0.56 foot at 7 a. m. Septem- 
ber 11 (disdiaige, 21 second-feet). 

1912-1918: Maximum stage recorded, 13.3 feet oh March 29, 1914 (discharge, 
8,830 second-feet); mhrimum stage recorded, zero flow at various times owing 
to storage of water above power plant. 

IcB. — Stage-diecharige relation seriously affected by ice. 

Regulation.— Flow at low water completely regulated by power plant at Falls 
Amiage. 

Accuracy.— Stage-dischaige relation practically permanent, except when affected 
by ice. Bating curve well defined between 200 and 7,000 second-feet. Opera- 
tion of the water-stage recorder satisfactory. Daily discharge ascertained by 
using discharge integrator, and making corrections for ice during the winter. 
Records good. 

Dinkargt meMwremtnU of ffouwiUmic River at Falls VUlage, Conn,, during the year 

ending Sept. SO, WIS. 



Data. 


Made by- 


^. 


DiS- 


Dftte. 


MMeby- 


A 


Dis- 
charge. 


Jki. 4 


H. W. Few 


Feet. 

03.02 
aZ83 


S36 


Mir. 4 

July 13 


H. W. Fear 


FetL 

OS. 40 

2.43 


500 


Wb, S 


do 


A. N. Weeks 











• Stage-cUaobarge relatioQ affected by Joe. 
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Daily discharge, in aecond-fe^, of HouMUmie River at FaUi ViOage, Conn,, for ihe year 

ending Sept, SO, 1918, 



Day. 



1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
0. 
10. 

11. 
13. 
13. 
14. 
15. 

16. 
17 
18. 
19. 

ao 

21 
22 
23 
24 
2S 

26 
27 
28 
29 
SO 
31 



Oct. 



240 
182 
183 
184 
200 

198 
150 
230 
200 
170 

210 
315 
290 
178 
275 

215 
20O 
192 
220 
265 

75 
210 
230 
290 
600 

370 
350 
250 
670 
TOO 
570 



Nov. 



1,780 
1,820 

iiioe 

896 
710 

680 
470 
840 
400 
550 

210 
815 
295 
800 



805 

350 
112 
806 

300 

290 
330 
375 
485 



275 
840 
285 
66 
365 



Dec. 



610 
640 
670 
560 
466 

415 
340 
810 
285 
400 

400 
340 
340 
460 



360 
360 
360 
340 
350 

290 
270 
190 
320 
140 

260 
260 
260 
20O 
50 
190 



Jan. 



60 
140 

2ao 

230 
170 

25 
240 

2ao 

210 
200 

190 
360 
160 
320 
310 

450 
440 
390 
380 
100 

370 
180 
250 
250 
210 

340 
200 
330 
330 
260 
300 



Feb. 



270 
320 
180 
290 
230 

250 
240 
260 
360 
170 

150 
300 
540 
460 
800 

1,150 
700 

1,050 
850 

1,600 

2,700 
2,600 
2,060 
1,550 
1,600 

2,900 
3,500 
3,200 



Mar. Apr. 



3,100 
8,400 
3,200 
2,600 
2,000 

1,950 
2,300 
2,200 
2,600 
3,300 

3,100 
2,650 
2,450 
2,650 
2; 600 

2,300 
2,000 
2,150 
2,300 
2,600 

3,150 
3,800 
4,100 
3,900 
3,600 

3,100 
2,760 
2,360 
2^000 
1,900 
1,850 



1,940 
^160 
2,400 
2,550 
2^500 

2,150 
1,720 
1,600 
1,460 
1,480 

1,640 
1,560 
1,300 
1,280 
1,660 

1,700 
1,680 
1,600 
1,700 
1,420 

1,540 
2,500 
2,850 
2,800 
2,500 

^iS 

1,780 
1,460 
1,350 
1,280 



May. 



1,540 
1,640 
1,660 
1,340 

i,2ao 

1,340 
1,160 
1,100 
1,000 
990 



480 

960 

1,300 

2,260 

2,150 
1,700 
1,300 
1,060 
1,220 

890 
850 
860 
890 
890 

510 

1,140 

1,000 

940 

510 

1,020 



June. 



880 
875 
690 
590 
415 

440 
660 
790 
460 
710 

540 
610 
810 
850 
500 

350 
810 
600 
400 
405 

800 
810 
480 
810 
510 



640 
580 
480 
210 



July. 



300 
310 
325 
215 
390 

420 
57 
410 
670 
420 

325 
320 
250 
61 
235 

280 
815 
260 
265 

210 

80 
240 
225 
270 
270 

820 
286 

96 
184 
240 
240 



Aug. 



210 
230 
116 
57 
215 

215 
215 
255 
192 
178 



240 
240 

245 
470 
59 
200 
200 

160 
160 
162 
110 



176 
190 
172 
176 
200 
240 



Sept. 



285 
350 
200 
193 
960 

196 
330 
29 
166 
162 

160 
225 
196 
142 
185 

196 
193 
220 
275 
406 

870 



370 

680 
1,580 
1,780 
1,280 
1,080 



Note.— Stage-djscharge relation affected by ice Dec. 11 to Mar. 9; daily discharge for this period detcf^ 
mined from gage heifhts corrected for effect of Ice by means of three discharge measurements, observer^ 
notes, weather records, and study of power plant records at Falls Village. 

Monthly discharge of HouecUonic River at Falls Village, Conn., for the year ending Sept, 

SO, 1918. 

(Drainage area, 644 square miks.] 



Month. 



Diicharge In second-feet. 



llfnTiTnyitn 



Minimum. 



Mean. 



Per 
square 
xnile. 



Run-off 
(depth in 
inches en 
drainage 

area). 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

Sepiember 

The year, 



700 


75 


1,780 


56 


670 


50 


460 


26 


3,500 


150 


4,100 


1,860 


2,850 


1,280 


3,260 


480 


880 


210 


570 


51 


470 


46 


1,780 


29 



277 

450 

347 

218 

1,080 

3,700 

1.860 

1,150 

555 

370 

189 

437 



0.430 
.700 



1.68 
4.19 
X89 
1.79 
.862 
.419 
.293 
.679 



aso 

.78 
.63 
.44 

L75 
4.»3 
3.22 

zee 

.96 
,4S 
.34 
.76 



4,100 



796 



L28 



16.74 
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HUDSON BIVBB BASIN. 
HUD80V SIVSR HEAR DTDIAV LAKE. V. T. 

Location. — ^About 1 mile below mouth of Cedar River, l^ miles above month of 
Indian River, and 6 milea northeast of Indian Lake village, Hamilton County. 

Drainaob abea. — 418 square miles (measured on topogrtcphic maps). 

Records availablb.— August 30, 1916, to September 30, 1918. 

Gage. — Gurley printing water^tage recorder on right bank; inspected by John A. 
Bolton. 

DiscHAitOE MBASUREMENT8. — ^Made from cable about 100 yards below gage or by 
wading. 

Channel and contbol. — Solid ledge oveiiain with coarse gravel; probably per- 
manent. 

ExTRBMEs OP DI8CHAROE. — Maximum stage during year, from water-stage recorder, 
8.08 feet at 6.30 a. m. May 19 (discharge, 8,960 second-feet); minimum stage, Feb- 
ruary 7 (discharge, 80 second-feet). 

1916-1918: Maximum stage, from water-stage recorder, 9.87 feet at 11 a. m. 
June 12, 1917 (discharge, 13,500 second-feet); minimum stage from water-stage 
recorder 1.43 feet from 11 a. m. September 11 to 8 a. m. September 13, 1916 (dia- 
chaige, 56 second-feet). 

Ice. — Stage-discharge relation affected by ice. 

Rboulation. — Large diurnal fluctuation due to logging operations during the spring 
months. Seasonal distribution ot flow Blightly affected by storage. 

Accuracy. — Stage-discharge relation practically permanent; affected by logs during 
October and November and by ice from December to March. Rating curve 
faiiiy well defined between 75 and 600 second-feet and well defined between 600 
and 6,000 second-feet. Operation of water-stage recorder satisfactory. Daily 
discharge ascertained by appljring mean daily gage height to rating table except 
iHien fluctuation required mean of hourly diflchaige. Records good. 

DtKharge meoMuremtnU of Hudmm River near Indian Lake, N. F. , during the year ending 

Sept. SO, 191S. 



Date. 


Madeby- 


hel^t. 


Dis- 
charge. 


Date. 


Madeby- 


be^fc. 


charge. 


Dm. 1» 


E. p. Bmcbaitl 

J. W. ICoultoo 


Fui. 
2.58 
2.W 
8.07 
4.S4 
4.97 
6.37 


Sec.-lt. 
175 
111 
183 
8S1 
1,07U 
4,910 


Apr. 39« 
30 
30 

Jane 21 
21 

July 14 


J.W.Moulton 


Fetl. 
4.34 
3.14 
3.21 
2.22 
2.22 
2.78 


987 


Jan. T 


E. D. Burchard 

J. W.Moulton 


21* 


E. D. Bmchard 

J. W. Moultoo 


1,070 
352 


Fab. 27s 


do 

do 


ICar. 22^ 


do 


338 


Apr. it 


do 


do 


006 







^ t made through complete ice cover. 

* Measorement made through parualioeoOTM. 

• Log jam oo the ooDtrol. 
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Daily diKharge, in ucond-fut, of Hucbon River near Indian Lake, N. T., for the year 

Hiding Sept, SO, 1918, 



Dmy. 



Oct. 



Nov. 



Deo. 



Jmn. 



Feb. 



Mar. 



Apr. 



Itoy. 



June. 



July. 



Aug. 



Sept. 



1. 
2. 
3. 
4. 

6. 

«. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

1«. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

20. 
27. 
28. 
29. 
30. 
31. 



309 
410 
379 
319 
3M 

505 

fi06 
595 
505 
500 



308 
477 
535 
505 

000 
800 
780 
028 
006 

875 
012 
800 
730 

875 

950 
912 
1,030 
1,110 
2,290 
4,710 



3,030 
2,820 
1,990 
1,420 
1,200 

990 
990 
838 
508 
^9 

506 
924 
595 
355 
291 

582 
083 
500 
500 
595 



344 
320 
280 
280 

200 
240 
240 
260 
200 



<flO 
280 
280 
280 
200 

240 
940 
220 
200 
200 

200 
190 
170 
170 
170 

160 
100 
100 
150 
150 

150 
150 
150 
150 
150 

150 
140 
140 
130 
130 
130 



130 
130 
180 
120 
120 

120 
110 
140 
120 
150 

180 
180 
200 
220 
220 

280 
280 
280 
280 
280 

280 
260 
260 
260 
240 

220 
200 
170 
170 
170 
180 



100 
95 
120 
140 
120 

90 
80 
86 
90 
100 

120 
150 
200 
200 
240 

240 
240 
280 
300 
340 

380 
440 
500 
560 
550 

000 

850 
900 



900 
850 
800 

750 
700 

650 
060 
600 
600 
600 

050 

650 

1,000 

1,000 

1,000 

900 
900 
900 
900 
900 

050 
1,100 
1,400 
1,900 
2,200 

2,400 
2,400 
2,200 
2,200 
2,200 
2,800 



8.000 
3,800 
6,000 
4,800 
4,400 

3,430 
3,000 
2,800 
2,800 
2,660 

2,280 
1,920 
1,750 
1,640 
1,300 

2,040 
2,600 
3,400 
3,200 
2,400 

1,900 
2,200 
4,600 
2,000 
1,600 

1,000 
850 
1,200 
2,800 
2,100 



4,730 
2,920 
4,060 
3,170 
2,030 

1,450 
1,810 
2,930 
2,400 
2,860 

2,210 
2,870 
1,580 
2,280 
2,370 

1,890 
1,550 

530 
2,750 

440 

1,350 
341 

1,260 
280 

1,240 

346 
1,130 

622 
1,410 

807 
1,420 



296 
1,350 

686 
1,320 

445 

1,140 
884 
1,100 
1,530 
3,730 

1,280 
1,270 
1,540 
1,540 
1,640 

1,400 
890 
665 
506 
405 

372 
356 
341 
351 
378 

367 
315 
295 
285 
285 



313 
524 
482 
502 
505 

500 

438 
383 
351 
356 

405 
530 
665 

735 
735 

505 
530 
500 
446 



356 
315 
276 
247 
220 

211 

191 
171 
160 
203 
247 



216 
229 

234 
211 
196 

187 
171 
167 
175 



440 
440 
867 
315 
252 

288 
183 
157 
146 
142 

185 
128 
132 
125 
122 

115 
109 
102 
102 
102 
105 



196 
224 
886 
290 
358 

247 
879 
434 
872 
806 

247 
311 
900 
311 
199 

334 
280 
861 
688 

772 

785 
810 
772 
700 
770 

735 
1,080 
1,290 
1,290 
1,9«) 



Note.— Diachsrxe Not.23 to Apr. 4 estimated, because of ice, and dlsebarge Apr. 18-30 estimated, because 
of loi^ on the control, from discharee measurements, weather records, study of rr ' * " 

parison with similar studies for Huoson River at North Creek. 



r recorder graph, and com- 



Monthly discharge of Hudion River near Indian Lake, N. Y.,for the year ending SepL 

SO, 1918. 

[Drainage area, 418 square miles.] 



Month. 



Discharge in seoond-teet. 



Maximum. 



Minimum. 



Mean. 



Per 
square 



Run-off 
(depth in 
inches on 
drainage 
arm). 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year 



4,710 

3,630 

280 

280 

900 

2,800 

5,000 

4,730 

3,730 

735 

440 

1,290 



809 
240 
180 
110 
80 
600 
850 
280 
285 
160 
102 
195 



831 

779 

184 

195 

289 

1,210 

2,660 

1,820 

902 

40S 

,193 



1.99 
1.86 
.440 
.467 
.691 
2.89 
6.36 
4.35 
2.16 
.976 
.462 
1.26 



5,000 



80 



834 



2.00 



X9 
106 
.51 
.54 
.73 
8.83 
7.10 
&0S 
141 
1.13 
.53 
1.41 



27.07 
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XVIMOV BZVXB AT VOKTH OEBBK. V. T. 

Location. — ^At two-span steel highway bridge in village of North Creek, Warren 
County, immediately above mouth of North Creek. 

Drainage abea. — 804 square miles. 

Records available. — September 21, 1907, to September 30, 1918. 

Gage. — Chain at upstream side of left span of the bridge; read by William Alexander. 

Discharge measubembnts. — ^Made from the upstream side of the highway bridge. 

Channel and contbol. — ^Heavy gravel; fairly permanent. 

Extremes of dischabob. — ^Maximum stage recorded during year, 7.65 feet at 6 p. m. 
April 3 (discharge, 11,100 second-feet); minimum stage, 2.25 feet at 8 a. m. July 
24 (discharge, 302 second-feet). 

1907-1918: Maximum stage recorded 12.0 feet during the evening of March 
27, 1913 (discharge about 30,000 second-feet); minimum stage, 2.05 feet at 7.05 
a. m. September 30, 1913 (discharge, 168 second-feet). 

Ici.— fitage^discharge relation affected by ice. 

Rboitlation. — ^The numerous lakes and ponds in the basin of the upper Hudson 
have a decided effect on the low- water flow; especially the reservoir at Indian 
lAke. Many of the reservoirs are used to make flood waves in the spring in 
connection with log driving. 

AceimACT. — Stage-discharge relation practically permanent; affected by ice from 
December to March, inclusive. Rating curve well defined between 250 and 
6,000 second-feet. Gage read to half- tenths twice daily. Daily discharge ascer- 
tained by applying mean daily gage height to rating table. Open- water records 
good; winter records fair. 

Diatkargt meaturements of Hudson River at North Creek, N. y., during the year ending 

Sept, SO, 1918, 



DM*. 


lbdeb3^- 


>;^e. 


Dte- 
oharge. 


Date. 


MMetyy- 


>;^t. 


DIs- 
diarge. 


Dee. 13a 


E. D. Buroluird 

J. w. Moiilton 


Feet, 
4.23 
4.40 
4.04 
5.64 
7.10 


509 

080 

1,530 

2,710 


Adt. 4 
May 2 

June 20 
July 13 


J. W.Moulton 


Feet. 
6.22 
4.15 
3.M 
3.75 


'"s-.i^. 


Jan. 5a 


E.D.Burdiard 

J. W.Moulton 


2,4(» 

568 


VM). ift 


E. D. Bnrdisrd 

J. W HoulUm 


38* 


do 


1,770 


Mar. 34* 


do. 



■ MflMuwinwut made through incomplete ice cover. ^Ifeasurement made through complete ice cov«r. 
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Daily discharge, in second-feet j of Hudson River at North Creek, N. Y.yforthe year end- 

ing Sept. SO, 1918. 



Day. 



1. 
2. 
3. 
4. 

6. 

A. 

7. 
8. 
9. 
10. 

11. 
13. 
18. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
35. 

26. 
27. 
28. 
20. 
30. 
31. 



Oct. 



990 
1,100 
1,100 
1,100 

990 

890 
840 
790 
790 
700 

745 
790 
940 
940 
890 

940 
990 
1,040 
890 
990 

1,220 
1,230 
1,100 
1,100 
1,420 

1,620 
1,550 
1,690 
1,760 
2,870 
7,400 



Nov. 



5,840 
4,010 
2,870 
2,140 
1,780 

1,480 
1,350 
1,350 
i;280 
1,330 

890 
890 
940 
800 
495 

700 
700 
700 
700 
700 

655 

570 
530 
530 
460 

460 
460 
500 
500 
700 



Dec. 



750 
750 
800 
800 
750 

700 
700 



660 

950 
1,100 
1,000 
1,000 
1,000 

1,000 
1,000 
1,000 
1,000 
1,000 

800 
700 
700 
700 
750 

750 
800 
800 
750 
760 
700 



Jan. 



700 
650 
650 
650 
660 

650 
750 
800 
750 
800 



850 
860 
900 
900 

1,000 
1,000 
1,000 
1,000 
950 

900 
900 
850 
800 

850 

850 
750 
650 
650 
650 
600 



Feb. 



560 
500 
550 
550 
500 

480 
440 
440 
440 
460 

500 
460 
600 
600 
660 

650 
650 
700 
700 
800 

850 

950 

1,100 

1,100 

1,100 

1,300 
1,400 
1,600 



Mar. 



1,400 
1,400 
1,500 
1,600 
1,600 

1,600 
1,000 
1,000 
1,100 
1,100 

1,200 
1,400 
3,200 
3,300 
2.000 

1,900 
1,900 
1,900 
3,000 
3,000 

3,300 
2,200 
2,600 
2,800 
3,200 

4,000 
5,000 
5,500 
5,360 
4,890 
4,440 



Apr. 



4,890 
7,400 
10,000 
7,680 
6,600 

4,890 
4,890 
4,440 
4,890 
4,440 

4,010 
3,330 
3,870 
3.530 
3,700 

3,330 
4,440 
5,360 
4,800 
4,800 

4,010 
3,330 
8,530 
5,600 
4,330 

4,440 
3,060 
1,620 
3,330 
4,890 



May. 



6,340 
5,360 
6,090 
3,430 
3,050 

1,910 
1,560 
4,660 
4,330 
3,870 

3,610 
3,060 
3,870 
2,060 
1,830 

4,440 
3,130 
1,350 
1,760 
040 

TOO 
700 
790 
990 
665 

570 
790 
700 

1,160 
790 

3,310 



June. 



610 
610 
610 
5,360 
530 

3,330 
460 
1,910 
1,560 
6,840 

2,370 
3.050 
2,700 
2,370 
3,680 

1,980 

1,330 

940 

746 

570 

530 
530 



530 
460 
460 
378 
3,310 



July. 



404 
610 
570 
745 
790 

700 
610 
530 
580 
530 

610 

745 

1,840 

1.630 

1,620 

1,040 
940 
800 
745 
610 

610 
630 
330 
319 
700 

790 
655 

700 
700 
790 
890 



Aug. 



790 
790 
7B0 
790 
1,160 

900 
890 
790 
040 
990 

1,100 

1,100 

990 

990 

880 

840 
890 
790 
800 
990 

990 
800 
940 
040 
890 

890 
800 
800 
800 
840 
840 



Sept. 



990 

1,040 

1,100 

940 

7W 

790 
890 
990 

1,100 
990 

900 
940 
890 
890 
700 

530 
570 
610 
990 
1,100 

1.100 
990 
990 
890 
800 

940 

i,a» 

1,760 
1,690 
1,480 



Note.— Disdiarge Nov. 36 to Mar. 38 estimated, because of loe. from discharge measurements, weather 
records, study of recorder graph and comparison with similar studies for Hudson River near Indian Lake. 



Monthly discharge of Hudson River at North Creeh, N. Y., for year ending Sept, SO, 1918. 

(Drainage area, 804 square miles.] 





Discharge in aeccDd-feet. 


RunKvff 

(depth in 

inches oo 

drainage 

area). 


Month. 


\ftLx\mnm. 


Minimum. 


Mean. 


Per 
square 
mile. 


October 


7,400 
5,840 
1,100 
1,000 
1,600 
5,500 
10,000 
6,340 
6,340 
1,840 
1,160 
1,760 


700 
460 
650 
600 
440 
1,000 
1,630 
570 
878 
819 
790 
530 


1,340 

1,310 

831 

800 

734 

3,390 

4,670 

3,340 

1,550 

764 

913 

1,010 


1.67 
1.50 
1.03 
.995 
.918 
3.97 
5.81 
3.91 
1.93 
.950 
1.13 
1.36 


1.91 


November 


1.67 




1.18 


January 


1.14 


Pebniary 


.95 


Marr-h 


3.42 


April 


6.4S 


1^:::::::::::::::::::::::::::::::::::::::::: 


3.36 


June 


3.14 


July 


1.10 


August 


1.30 


Sentember 


1.41 


•^ " 




The jrear 


10,000 


319 


1,640 


1.92 


36.06 
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HUD80V BlVXa AT THTnULUf, V. T. 

Location. — At Delaware & Hudson Railroad bridge near Thurman railroad station, 
Warren County, half a mile below mouth of Schroon River, and 13 miles above 
mouth of Sacandaga River. 

Drainaob area. — 1,550 square miles. 

Records available. — September 1, 1907, to Sjeptember 30, 1918. 

Gaoe. — Chain at upstream side near center of left span; read by S. H. Spencer. 

DiscHABOB MEASUREMENTS. — ^Mado from upstream side of bridge. 

Channel and control. — Sand and gravel; fairly permanent. Logs occasionally 
lodge on a small island on the control. 

Extremes of discharge. — Maximum stage recorded during year, 7.28 feet in the 
afternoon, April 23 (dischaige, 14,800 second-feet); minimum stage recorded, 
2.4 feet in the mcnming, July 28 (dischaige, 680 second-feet). 

1907-1918: Maximum stage (determined by leveling from flood marks), 12.5 
feet during the late evening of March 27, 1913 (discharge about 46,000 second-feet) ; 
minimum stage recorded, 2.12 feet at 8.55 a. m. and 6.20 p. m. September 30, 1913 
(discharge about 290 second-feet). 

Ice. — Stage-discharge relation seriously affected by ice. Dischaige determined 
from records at North Creek and Riverbank. 

Regulation. — Dischaige is regulated to some extent by the storage reservoirs at 
Indian Lake and Schroon Lake and the mills on Schroon River. 

Accuracy. — Stage-dischaige relation practically permanent; affected by ice during 
large part of the period from December to March, inclusive, and by logs during 
parts of June, July, and September. Rating curve well defined between 550 
and 20,000 second-feet. Crage read to hundredths twice daily. Daily discharge 
ascertained by applying mean daily gage height to rating table. Records good; 
winter estimates tiiir. 

C^hjpehation. — Gage heights furnished by the International Paper Co. 

IHteharge measurements of Hiubon River at Thurman f N, Y'., during the year ending 

Sept. SO, 1918. 



Dtte. 


M^deby- 


be^. 


Dis- 
cbarge. 


Date. 


Made by- 


Gage 
heii^t. 


Dte- 
cbarge. 


Dec I(V> 


E. D. Burchard 

J. W. Moaltoo 


Feet. 
6.16 
5.41 


8;060 


June ao 
July 12 


J. W. Moulton 


3.14 
2.82 


'T.lSSb 


Miy 3 


do 


986 









a Measurement made tbrougb complete loe oovec 
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DaUy discharge, in aeeond-feetf of Budmm Rivir at Thumumf N, Y.,for the year ending 

Sept. SO, 1918, 



Day. 



1 
2 
3 
4 
5 

6 
7 
8 
9 

iO 

11 
12 
18 
14 
15 

16. 
17 
18. 
19 
20 

21 
22 
28 
24 
25 

26. 
27 
28. 
29. 
30 
81. 



Oct 



1,460 
1 460 
160O 
i;380 
l,5fl0 

1,560 
1,220 
1 380 
1,060 
1,020 



1,080 



1,300 
1,460 
1,640 
1,380 
1,300 

1,460 
1,940 
1,840 
1,460 
1,940 

2,260 
2,150 
2,260 
2,480 
3,500 
8,790 



Nov. 



Deo. 



1,550 
1,460 
1,460 
1,940 
1,380 

1,550 
1 500 
1,460 
1 400 
1,500 

1,600 
1,800 
1,800 
1,700 
1«600 

1,600 
1,500 
1 500 
1 800 
1,400 

1,400 
1 200 
1,100 
1,100 
1^100 

1,100 
1,100 
1,100 
1 100 
1,100 
1,000 



Apr. 



11,400 
12,100 
14,100 
14,100 
12,600 

11,000 
10,600 
9,500 
9,800 
9,860 

8,790 
7,430 
7,480 
7,100 
6,470 

7,430 
7,100 
7,760 
11,400 
7,760 

8,790 
7,430 
11,000 
9,500 
6,170 

7,100 
5,290 
6,000 
9,140 
8,790 



May. 



6,780 
7,430 
6,780 
6 470 
5,000 

4,710 
3 860 
5,580 

4, no 

5,200 

6,200 
5,870 
4,710 
6,470 
8,100 

5,580 
4,140 
3,860 
3,500 
3,460 

3,330 
2,840 
2,480 
2,260 
3,800 

1,560 
1,940 
2,260 
4,140 
2,150 
5,000 



Jnae. 



2,040 
3; 500 
2,150 
4,420 



1,500 
1,380 
1 220 
1,380 
4,710 

3,590 
3,080 
4,710 
4,140 
4,140 

3,860 
2,600 
2,370 
2,150 
1,840 

1,740 
2,150 
1 220 
1,220 
1,500 

1,400 
1,500 
1,300 
1,300 
700 



July. 



850 
1,300 
1,500 

950 
1,100 

1,100 
960 
950 
860 
850 

880 
800 

1,700 
2,200 
2I2OO 

1,700 
1,300 
1,300 
1,200 
1,200 

1,000 
860 
800 
750 
850 

1,220 
1,020 
680 
1,220 
1,220 
1,380 



Aug. 



1,290 
1,080 
1,150 
l'080 
1,460 

1,300 
1,220 
1,290 
1,220 
1,220 

1,150 
1,460 
1,380 
1,800 
1,300 

1,150 
1,080 
905 
1,020 
1,220 

1,380 
1,080 
1,220 
1,300 
1,380 

1,150 
1,150 
1,080 
1,150 
1,150 
1,080 



Sept 



1,380 
1,460 
1,380 
1,380 
1,080 

1,080 
1,080 
1,080 
1,560 
1,380 

1,300 
1,300 
1,220 
1,460 
2,180 

8S0 

905 

1,230 

1,300 

1,550 

2,040 

1,740 
1,660 
1,560 
1,380 

1,560 
2,800 
2,600 
2,400 
2,300 



NOTB.— Discharge Dec. 9-31 estimated, because of ice, from one discharge measurement, weather 
records, and study of recorder graph. Determinations of discharge, June 25 to July 24, and Sept. 27-90, 
somewhat uncertain because of logs on the oootrol. 

Monthly discharge of Hudson River at Tkurman, N, F., for the year ending Sept, 30, 1918. 
[Drainage area, 1,560 square miles.] 



Month. 



October.... 
November. . 
December.. 
January.... 
February. . . 

March 

AprU 

May 

June. 

July 

August 

September.. 



The year. 



Discharge in secood-feet. 



Maximum. 



8,790 
7,760 
1,940 



14,100 
8,100 
4,710 
2,200 
1,460 
2,800 



14,100 



Minimum. 



850 

905 

1,000 



5,000 
1,550 
805 
680 
005 
850 



Mean. 



1,840 
2,410 
1,410 
1,160 
940 
3,620 
9,060 
4,500 
2,330 
1,160 
1,200 
1,530 



2,600 



Per 
square 



1.19 

1.65 

.910 

.748 

.600 

2.34 

5.85 

2.90 

1.50 

.748 

.774 

.987 



1.68 



RuiHlff 

(depth in 
inches 00 
drainage 

area). 



1.37 
1.73 
1.06 
.» 
.83 
2.70 
6. S3 
3.34 
1.67 



l.lrt 



22.73 
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HTJBftoxr mivx& at ipnai vaxxb, v. t. 

Location.— Half a mile below Spier Falk dam, Saratoga County, and 11} milee below 

mouth of Sacandaga River. 
Drainaox ai»a.— 2,800 square milee (measured on topographic maps). 
Records available.— October 7, 1012, to September, 80, 1918. 
Gage. — Qurley 2-day water-stage recorder in a brick shelter d feet square on the rig^t 

bank about half a mile below the Spier Falls dam. Recorder inspected by T. F. 

Malone, chief operator of power plant. 
DiscHABOE MEA8UBBMBNT8. — ^Made from a cable about 1,000 feet downstream from the 

gage- 

Cbahnbl and oontbol. — Coarse gravel and bouldera; probably permanent. 

EzTBBMBs OP DiBCHABOB. — Maxlmum stage during year from water-stage recorder, 
12.16 feet at 8 a. m. April 4 (disdiarge, 34,500 second-feet); minimum stage bom 
water-stage rec^der, 0.93 foot at 7 a. m. September 1 (discharge, 140 second-feet). 
1912-1918: Maximum stage from water-stage recorder, 18.59 feet at 12.25 a. m. 
March 28, 1913 (discharge about 89,100 second-feet); minimum stage, —0.12 foot 
at 4 p. m. September 23, 1917, observed during current-meter measurement (dis- 
charge, about 5.5 second-feet). 

IcB. — Stage-discharge relation not affected by ice, except for a short time during 
extremely cold periods. 

Regulation. — Large diurnal fluctuation in discharge due to the operation of the 
Spier Falls power plant. Seasonal flow affected by storage at Indian Lake and 
many small lakes and reservoirs in the upper part of the drainage. 

Accuracy. — Stage-discharge relation practically permanent; affected by ice Feb- 
ruary 2 to 16. Rating curve well defined for all stages except about 9 feet, where 
the rating curve may be 4 or 5 per cent large. Operation of the water-stage 
recorder seMahctoTy throughout the year. Daily discharge ascertained by aver- 
aging the results obtained by applying hourly gage heights to rating table. 
Records good. 

O>0PBBATioN. — Water-stage recorder inspected by an employee of the Adirondack 
Elec^c Power Corporation. 

DMarge TneantremenU of Hudson River at Spier FalU^ N. F., during the year ending 

Sept. 30, 1918, 



Dtte. 


Kadeby- 


Oage 


charge. 


Jan. 3« 


J. W. MoultOD 


Feet, 
2.84 
2.86 
4.67 


1,150 
1400 
4,990 


Veb. » 


B. D. Btirchard . 


iime 18 


J. W. KoultOD 







•ICeasuremait made throu^oomplate ice coirer. » Measurement made Uirough incomplete ioeeover. 
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Daily discharge^ in second-feet, of Hudson River at Spier Falls, N. Y.,for the year ending 

Sept. SO, 1918, 



Day. 



2. 
S. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
U. 
13. 
U. 
15. 

16. 
17. 
18. 
IP. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



Oot. 



1,990 
1,780 
1,470 
1,860 
1,940 

2,680 
1,510 
1,860 
1,810 
1,600 

1,640 
1,630 
2,080 
1,940 
3,250 

2,920 
2,990 
3,020 
2,630 
2,760 

2,280 
4,080 
3,270 
2,770 
3,240 

4,020 
4,280 
4,130 
5,070 
10,200 
17,200 



Nov. 



17,700 
15,200 
12,600 
10,200 
8,350 

6,950 
5,840 
5,160 
4,560 
3,600 

3,370 
4,140 
3,350 
2,980 
2,880 



Dee. 



3,160 
1,020 
2,720 
1,960 
2,220 

2,090 
2,310 
2,110 
610 
1,530 

1,580 
1,780 
2,130 
2,490 
2,060 



3,040 2,110 
2,910 ' 2,080 
2,160 2,450 
3,280 . 2,180 
2,520 2,170 



2,450 
2,260 
3,270 
3,470 
2,670 

2,990 
2,010 
2,490 
1,130 
2,510 



2,480 
2,580 
1,170 
1,990 
1,820 

1,870 
2,290 
1,980 
2,070 
1,140 
3,060 



Jan. 



1,390 
1,820 
1,480 
1,480 
1,770 

727 
1,760 
1,540 
1,330 
1,300 

1,430 
1,440 
1,700 
1,460 
1,310 

1,920 
1,840 
1,780 
1,690 
1,060 

1,890 
1,790 
1,730 
1,660 
1,660 

2,150 
740 
2,170 
1,690 
1,820 
1,480 



Feb. 



1,330 
2,000 
1,240 
1,380 
1,620 

1,730 
1,460 
1,350 
1,650 
661 

1,400 
1,160 
1,430 
1,380 
1,730 

1,660 
1,490 
1,850 
1,790 
2,400 

2,900 
3,150 
3,810 
4,140 
4,220 

4,480 
5,490 
0,150 



Mar. 



6,780 
5,350 
5,100 
4,860 
4,750 

4,900 
4,340 
3,770 
3,130 
3,090 

3,860 
2,850 
2,770 
3,660 
4,140 

3,560 
3,230 
4,230 
4,750 
5,620 

7,080 
9,230 
12,500 
13,500 
15,200 

16,200 
15,700 
14,800 
15,100 
16,700 
18,300 



Apr. 



21,500 
22,900 
31,400 
32,300 
27,900 

24,200 
21,700 
20,100 
21,800 
22,200 

21,100 
18,900 
16,700 
14,800 
14,000 

14,300 
15,200 
17,200 
20,100 
19,000 

17,200 
18,200 
19,400 
20,100 
16,300 

16,100 
12,600 
11,800 
10,800 
13,400 



May. 



13,500 
13,800 
12,600 
13,200 
11,400 

8,780 
7,830 
8,320 
9,600 
10,200 

10,200 
8.660 
9,190 
12,800 
15,100 

13,400 
11,700 
9,730 
8,280 
8,440 

6,360 
6,210 
4,860 
6,100 
3,870 

4,310 
4,040 
4,610 
4,230 
4,440 
5,200 



Jtioe. 



6,200 
3,800 
4,570 
3,750 
3,870 

2,840 
3,400 
3,470 
4,010 
6,500 

6,570 
4,900 
6,700 
6,990 
6,460 

6,720 
4,680 
3,980 
3,550 
3,170 

2,840 
2,420 
1,830 
2,970 
2,530 

2,390 
2,100 
2,030 
1,720 
1,490 



July. 



1,480 
1,640 
1,120 
1,390 
1,580 

1,400 
1,670 
1,430 
1,590 
1,060 

1,600 
1,710 
1,880 
1,680 
1,670 

1,840 
1,060 
1,230 
1,810 
1,460 

1,380 
1,430 
1,440 
606 
1,410 

1,690 
1,400 
1,440 
1,350 
1,200 
1,620 



fin*. 



905 
1,910 
2,3S0 
1,790 
1,6» 

1,650 

1,5» 

922 

i.wn 
2, on 

1,7Q0 
1.430 
1,770 
1,850 

m 

1,970 
1,360 
1,410 
1,960 
2,410 

3,390 
1,690 
2,310 
2,340 
2,230 

2,600 
5,410 
6,100 
5,350 
4,650 



Note.— Discharge Jan. 1 to Feb. 15 estimated, because of ice, by comparison with discharge compated 
from power-house records. 

Monthly discharge of Hudson River at Spier Falls, N. Y.Jor the year ending Sept. S0,19l8» 
[Drainage area, 2,800 square miles.] 



Month. 



Discharge in second-feet. 



Maximum. 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year 



17,200 
17.700 
3,160 
2,170 
6,150 
18,300 
32,300 
15,100 
6,990 
3,690 
1,880 
6,100 



32,300 



Mintmnyp 



1,470 

1,130 

610 

727 

601 

2,770 

10,800 

3,870 

1,490 

1,250 

606 

725 



606 



Mean. 



8,350 
4,870 
2,040 
1,580 
2,820 
7,680 
19,100 
8.710 
3,880 
1,860 
1,460 
2,310 



4,920 



Per 

square 
mile. 



1.20 

L74 

.729 

.564 

.829 

2.74 

6.82 

3.11 

L39 

.661 

.618 



1.76 



Run-off 
(depth in 
inobeeon 
drainage 

area). 



La8 

L94 
.84 
.65 
.86 
3.16 
7.61 
3.59 
1.55 
.76 
.60 
.92 



23.86 
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KUD80V BIVXB AT KSOHAHICTTILIX, V. T. 

Location.— At Duncan dam of West Vii^ginia Pulp A Paper Ck). in Mechanicville, 
Saratoga County, 3,700 feet above mouth of Anthony Kill, 1} miles below mouth 
of Hooaic River, and 19 miles above mouth of Mohawk River at Cohoes. 

Drainage area. — 4,500 square miles. 

Recobds available. — 1888 to 1918. 

Gage. — ^Wat^-stage recorder at the dam, installed in 1910; previous to that date 
staff gage. 

Computations op discharob. — Discharge over spillway determined from a rating 
curve based on United States Geological Survey coefficients for dams of ogee 
section; discharge through turbines computed from records of their operation; 
discharge at lock and through Barge canal turbines at lock computed from 
records of the number of lockages per day. 

ExTBEMBS OP DISCHARGE. — ^Maxtmum daily discharge during year, 35,500 second- 
feet April 3; minimum daily discharge, 576 second-feet, Sunday, January 20. 

1888-1918: Maximum discharge recorded, 120,000 second-feet at 6 a. m. March 
28, 1913.' The plant is occasionally shut down and the flow of the river stored 
in the pond so tiiat the dischaige below the station becomes practically sero. 

DivERaioNB. — ^Water diverted above this station into the Ghamplain cuial. No 
correction made for this diversion. During 1915 a Barge canal lock, through 
the Dimcan dam, was completed and put into operation. Water used at the 
lock is included in the record. 

Cooperation. — Dischaige over the spillway and through turbines of the West Viiginia 
Pulp & Paper Co. furnished by Mr. W. J. Barnes, engineer of the company. 

Daily disehargey in second-feet, of Hudson River at MechanicvUle, N. F., for the year 

ending Sept. SO, 1918, 



Diy. I Oct. Nov. Deo. Jan. 



Feb. 



ICar. 



Apr. 



ICsy. Jtme. July. Aug. 8«pC 



1,190 
1,430 
l,7fiO 
3,120 
2,010 



6 2,020 

7 1,640 

8 1 2,440 

9 1,940 

10. 1,980 



11.. 
12.. 
13.. 
14.. 
IS. 



le.. 

17.. 
IS.. 
19.. 
20. . 



21.. 
22.. 
22.. 
24.. 
25.. 

».. 
27.. 
28.. 
29.. 
80.. 
31.. 



1,800 
l,fi80 
1 980 
1,570 
2,740 

3,490 
3,280 
8,390 
3,440 
3,340 

2,310 
3,320 
4,300 
3,590 
3,770 

4,440 
4,650 
^ 790 

f310 
000 
20,100 



19,800 
16,800 
14,300 
11,300 
10,200 

8,600 
7680 
6,460 
6,130 
5.270 

2,800 
4,910 
4,760 
4,630 
4,020 

3,760 
3,720 
3,160 
3,710 
3,870 

3,580 
3,760 
3,920 
5,440 
4,460 

4,680 
4,090 
2,940 
2,700 
2,600 



8,720 
4,170 
3,000 
3,840 
3,250 

3,180 
3,040 
2,840 
2,600 
2,260 

1,900 
1,880 
1,960 
2,040 
3,480 

3,670 
3,830 
3,480 
3,630 
2,710 

2,810 
2,860 
2,080 
3,130 
3,220 

3,700 
3,860 
3,170 
3,000 
1,350 
1,790 



1,870 
1,870 
1,830 
1,810 
1,810 

1,160 
1,610 
1,600 
1,610 
i;630 

1,540 
1,600 
795 
1,400 
1,330 

1,430 

1,130 

606 

606 

576 

741 
1,760 
1,940 
3,060 
3,010 

1,720 
1,140 
1,350 
1,900 
1,480 
1,110 



1,620 

1,060 

638 

685 



684 
1,340 
1,860 
1,780 

687 

614 
1,060 

749 
2,520 
4,080 

4,210 
1,200 
8,670 
5,840 
23,400 

0,610 
7,230 
6,960 
6,350 
7,830 

16,000 
11,300 
9,950 



8,870 
^430 
8,050 
6,840 
6,040 

6,980 
6,510 
5,390 
5,680 
6,150 

5,940 
5,260 
5,820 
6,640 
6,190 

5,740 
8,160 
9,920 
11,700 
14,200 

16,400 
18,600 
20,900 
21,100 
32,700 

32,500 
20,600 
19,100 
19,000 
20,600 
33,400 



35,800 
30,600 
85,600 
35,300 
30,800 

26,500 
23,200 
23,600 
24,300 
35,300 

38,900 
31,200 
9,200 
17,800 
16,900 

16,000 
17,200 
18,800 
20,600 
20,900 

19,500 
23,200 
22,400 
24,200 
19,600 

17,500 
15,000 
14,100 
13,700 
14,400 



16,000 
17,800 
14,800 
15,000 
13,400 

11,300 
9,700 
9,600 
10,600 
U,400 

11,100 
10,700 
11,300 
15,200 
16,900 

15,800 
13,700 
11,700 
9,460 
11,200 

8,430 
8,070 
6,710 
6,710 
5,480 

5,560 
6,300 
6,450 
5,990 
5,750 
6,090 



7,070 
5,510 
5,900 
4,640 
4,760 

4,380 
4,060 
5,050 
5,730 
5^660 

7,330 
6,060 
6,670 
7,140 
6,600 

5»490 
5,330 
5,130 
4,770 
4,090 

3,300 
4,070 
3,380 
3,940 
4,790 

8,980 
3,100 
3,830 
1,600 



3,380 
3,050 
3,460 
1,460 
3,020 

3,390 
1,430 
1,990 
3,990 
3,580 

3,090 
1,830 
2,260 
1,710 
3,930 

4,140 
3,640 
3,790 
3,400 
3,130 

1,830 
2,240 

l',77b 
1,860 

1,260 
1,280 
810 
1,720 
2,170 
1,920 



681 
1,060 
2,600 
2,620 
2,140 

2,170 
1,790 
1,190 
1,120 
1,740 

2,140 
1,800 
2,040 
1,580 
1,080 

1,360 
2,180 
2,090 
1,780 
1,780 

3,860 
3,290 
2,700 
8,120 
2,600 

5,280 
12,100 
9,740 
8,970 
7,800 



1 mgtot known flood prior to this time ooourred in April, 1869, oalouiated diMharge.70.0008eoood-feet. 
See U^. Geological Survey Water-Bupply Paper 65, p. 61, and report of U. 8. Board of Bngineen on 
Deep Waterways, Part I, pp. 877-388. *-- »*- » t— 
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SURFACE WATEE SUPPLY, 1918, PART I. 



Monthly diacharge of Budaon River at MeckanicvUUy N. F., for the year ending Sept, 

so; 1918. 

(Drmlnage area, 4 ,fiOO sioare milM.) 



Month. 



Ootober 

Novamber 

December 

January 

February 

ICaroh 

June 

July 

August 

fieptambar 

The year 



Diacharge hi noond-lBet. 



Maximum. 



10,100 

10,800 

4,170 

2,060 

22,400 

22,700 

35,500 

17,800 

7,320 

4,140 

2,040 

12,100 



85,600 



1,190 

2,600 

1,850 

576 

584 

5,280 

12,700 

5,480 

1,600 

810 

667 

631 



576 



Mean. 



3,660 

6,130 

2,600 

1,440 

4,720 

12,000 

21,800 

10,500 

4,870 

2,310 

1,4.70 

3,130 



6,210 



Per 
square 



0.818 
1.36 
.578 
.820 
1.05 
2.67 
4.84 
2.33 
1.08 
.513 
.327 
.606 



1.88 



Run-off 
(depth in 



drainafB 
area). 



0.94 

i.a 

.67 

.37 

1.09 

3.08 

5.« 

2.m 

1.20 
.89 

.38 
.78 



18.71 



ZHDXAir LAXB RE8XKV0IH AT ZHDZAH LAXS, V. T. 

Location. — ^At the masonry storage dam at outlet of Indian Lake, 2 miles south of 
Indian Lake village, Hamilton County and 7} miles above confluence of Indian 
River with the Hudson. 

Drainaob arba. — 131 square miles, including about 9.3 square miles of water sur- 
face of Indian Lake at the elevation of crest of spillway (measured on topo- 
graphic maps). 

Rboords available.— Records of stage and gate openings from July, 1900, to Sep> 
temhet 30, 1918. 

Oagbs. — ^Elevation of water sur^M^ in reservoir is determined by chain gage on the 
crest of the dam near the gate house. Gage installed November 17, 1911, to replace 
staff gage previously maintained at the same point. Mean elevation of crest of 
spillway is at gage height 33.38 feet. Widths of sluice gate openings determined 
by gage scales at sides of gate stems inside gate house. Gages read by Lester 
Savarie. 

ExTREMBs OP STAOB. — BCaximum elevation of water surface in reservoir, 34.2 feet 
July 16, 17, and 18; minimum elevation, 5.15 feet February 25-26. 

1900-1918: Maximum elevation recorded, 38.8 feet March 28, 1913; minimum 
elevation, 2.0 feet March 9 to 18, 1907, and January 3 to 17, 1910. 

Rbpulation. — At ordinary stages the discharge is completely regulated by the opera- 
tion of the sluice gates. Water is held in storage until needed to supplement the 
flow of the upper Hudson during the low-water period. This storage capacity of 
about 4.7 biUion cubic feet provides for a discharge of about 600 second-feet for 
a period of 90 days. For record of discharge see Indian River near Indian Lake, 
N. Y., paflSB 146-147. 
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Daify gage height, infeetf of Indian' Lake reservoir at Indian Lake, N. F., for the year 

ending Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


D«C. 


Jan. 


Feb. 


Har. 


Apr. 


Maj. 


JUDfe. 


July. 


Aug. 

32.2 

82.0 

31.75 

31.4 

81.1 

80.8 

30.55 

80.8 

80.0 

29.85 

20.55 

20.25 

20.0 

28.75 

28.55 

28.26 
28.0 
27.65 
27.25 
26.85 

26.45 

26.1 

25.65 

26.2 

24.0 

24.45 

24.05 

23.66 

23.3 

23.0 

22.75 


Sept. 


I 


17.05 

17.65 

17w95 

17.1 

16.05 

17.0 

17.06 

17.1 

17.15 

17.15 

17.1 

17.1 

17.15 

17.3 

17.46 

17.6 
17.7 
17.8 
17.0 
18.0 

18.8 

18.3 

18.45 

18.5 

18.85 

10.0 

10.15 

10.35 

10.55 

00.86 

21.25 


21.8 
22.1 
22.3 
22.5 
22.66 

22.75 

22.85 

22.0 

28.06 

28.15 

23.2 

23.25 

23.3 

23.35 

23.4 

23.4 

28.46 

23.5 

23.55 

23.66 

23.76 

23.85 

23.05 

24.0 

24.05 

24.05 

24.06 

24.05 

23.0 

28.75 


23.65 

28.6 

23.55 

28.5 

28.46 

23.35 
23.26 
23.15 
28.05 
22.0 

22.7 

22.46 

22.2 

21.06 

21.65 

21.3 
20.0 
2a 55 
20.2 
10.0 

10.66 

10.4 

10.2 

10.0 

18.8 

1&5 
18.2 
17.0 
17.6 
17.3 
17.0 


16.7 

16.4 

16.16 

15.0 

15.65 

15.4 

15.15 

14.0 

14.66 

14.4 

14.1 

18.86 

18.65 

13.46 

18.25 

13.05 
12.65 
12.45 
12.25 
12.05 

11.86 

11.6 

11.4 

11.2 

11.0 

10.85 
10.65 
10.45 
10.25 
10.0 
0.75 


0.5 

0.25 

0.0 

8.75 

8.6 

8.25 

?:? 

7.6 
7.8 

?:J 

6.7 
6.6 
6.8 

6.1 
6.0 
6.7 
6.6 
5.6 

5.4 

S:!. 

5.2 
6.15 

5.16 

6.5 

6.0 




6.2 
6.6 
6.4 
6.4 
6.85 

6.6 
6.0 
7.2 
7.5 

7.8 

8.1 

8.05 

8.0 

7.05 

7.0 

7.85 

7.8 

7.75 

7.0 

8.2 

8.6 

8.7 

8.86 

0.15 

0.6 

10.0 
10.4 
10.7 
ll.O 
11.3 
11.55 


12.15 

18.3 

14.66 

15.45 

16.0 

16.55 

16.06 

17.46 

18.1 

18.7 

10.1 

10.6 

10.8 

20.06 

20.8 

20.75 

21.4 

22.2 

22.0 

23.4 

28.75 
24.55 
25.15 
25.56 
25.8 

26.05 

26.2 

26.65 

27.0 

27.46 


27.85 
28.25 
28.56 
28.85 
20.05 

20.1 

20.3 

20.55 

20.85 

80.05 

80'55 
86.8 
31.2 
81.5 

31.7 

81.0 

32.05 

32.15 

32.25 

32.4 
32.5 
32.6 
32.7 
32.85 

32.0 
83.0 
83.1 
83.2 
88.3 
33.4 


33.5 

83.6 

83.65 

83.65 

88.M 

83.85 

tl:g 

84.0 
34.0 

34.0 

33.8 

83.76 

33.65 

83.6 

33.6 
^83.65 
33.6 
33.55 
83.6 

83.6 
83.5 
83.5 
BR. 6 
83.55 

33.55 

88.5 

33.6 

33.6 

88.6 


33.65 

33.65 

83.65 

83.7 

88.7 

83.76 

33.8 

83.85 

88.0 

33.05 

Tos 

84.1 
34.1 
84.16 

34.2 
34.2 

34.2 

34.15 

84.15 

84.1 
34.0 
84.0 
88.0 
33.6 

n!35 
83.05 
32.85 
82.6 
82.35 


22.5 


2 


22.15 


8 


21.8 


4 


21.6 


6 


21.46 


6 


21.2 


7 


21.0 


8 

9 


20.7 
20.85 


10 


20.0 


U 


10.7 


12 


10.4 


13 


10.1 


14 


18.86 
18.75 


15 


16 


18.65 


17 


18.56 


18..^. 


18.6 


19 


18.55 


20 


18.55 


21 


18.66 


22 


18.75 


23 


18.8 


24 


18.85 


25 


18.0 


26 


10.06 


27 


10.36 


28 


10.6 


29 


10.7 


30.. » 


10.85 


31 





Oate openings J in inches, at Indian Lake reservoir at Indian Lake for the year ending 

Sept. SO, 191S. 



From — 


To- 


Sluice 

gate A 
open. 


BliMoe 
gates 
open. 


Date. 


Hour. 


Date. 


Hour. 


Sept. 12 


6a.m... 
6 p.m... 

5 p.m... 

6 p.m... 

6 a.m... 
6a.m... 
7a.m... 

7 a.m... 
6 p.m... 

6 p.m... 
1p.m... 
0p.m... 

7 a.m... 

8 p.m... 
10 p.m.. 
1 p.m... 
7p.m... 
a.m... 
6p.m... 
6 p.m... 
7a.m... 
6 p.m... 


Oct. 6 


6 a.m... 


Inehet. 


IndM. 
48 


B^tis ..::;.::.;::;;::::. 


Oct.6 


4 p.m... 
3p.m... 
6a.m... 
7 a.m... 


60 
60 
60 




Oot.io 


Oct. 18 % 




Not.28 


Deo. 21 




D«cll 


Feb. 27 


48 


Dec. 25 


Feb. 27 


7a.m... 
6p.m .. 
6 p.m... 


86 
80 




iS.r. ... .. 


Mar.5 




Kl:::;:::;;:::::::::::::::: 


Mar.6 


48 


lltr.U 


l^ar.lO 


1p.m... 
1 D. m... 


60 




Mar.ll 


Mar. 10 


48 


Apr. 30 


Apr.20 


0p.m... 
7 a.m... 
1p.m... 
11 p.m.. 
6a.m... 
11 a.m.. 
7p.m... 
6 D.m... 


60 
80 
60 
60 
60 
60 
60 




Apr.30 


Apr.21 




Anr.21 


Apr.21 




aSS :;:;:::;:::::;:::::;; 


Apr;28:.::::;:::::.:. :::::::: 




Apr.24 


Apr.26 




AwS .. 


Apr.27 




^f:::: :::;::::::::;::::: 


l£y6 




Ju^24 


July 25 


64 


July 25 


July 27 


5 p.m... 




80 


July 27 


Sept. 14 


4 p.m... 




64 


Ang.l8 


8ept.3 


11 a.m.. 
6p.m... 


60 
60 




8n»t.7 


Sept. 20 











Non —The main logway was open 15 feet during the foUowing periods: June 10, 7 a. m. to 10 a. m.: 
Jane 13. 7 a. m. to 6 p. m.; June 13. 10 a. m. to 2 p. m.; June 14, a. m. to 6 p. m.; Jane 15, 2 p. m. to 
p-m. It was also open 1 foot in wlath from 7 p. m. Aug. 8 to 7 a. m. Aug. 18* 

4W— 21— W8P 471 ^10 



Digitized by 



Google 



146 SURFACE WATER SUPPLY, 1018, PART I. 

IVDUJr XIVER HXAR XVBZAV JJOOL M, T. 

Location. — Three-fourths of a mile below State dam at the outlet of Indian Lake, 
: miles south of Indian Lake village, Hamilton County, I mile above mouth of Bij,' 
Brook, and 6) miles above mouth. 

Drainage area. — 132 square miles (measured on topographic maps). 

Records AVAiLABLR.--July 1, 1912, to June 30, 1914; June 5, 1915, to September 90, 
1918; also miscellaneous measurements in 1911. 

Gage.— Ourley repeating-hydrograph water-stage recorder; installed August 30, 1916, 
in a standard wooden shelter on the right bank about three-fourths mile below 
the dam, at same datum as staff gage previously used. The stafif gage is still in 
place and is used for diecking the recorder. Recorder inspected by Lester 
Savarie. 

Discharge mbasurembnts.— Made from cable or by wading at the head of the 
rapids about 150 feet below the gage. 

Extremes of discharge. — ^Maximum stage, from water-stage recorder, 4.85 feet at 
4 a. m. June 12 (dischaige, 1,450 second-feet); minimum stage, from water-stage 
recorder, 0.07 foot at 12 p. m. September 30 (discharge, about 0.7 second-foot). 
1900-1918: Maximum stage recorded; 7.8 feet March 28, 1913 (discharge, 3.460 
second-feet); minimum stage that of September 30, 1918. 

Channel and control.— The gage is at the side of a pool about 500 leet wide, called 
the ' 'lower frog pond. " The reef of coarse gravel at the outlet of this pool fdrma 
the control and is permanent. 

Winter flow.— Stage-discharge relation not affected by ice. 

Regulation. — Dischaige at this station is regulated by the operation of gates at the 
dam. 

AoouRACY.— Stage-dischai^e relation permanent; not affected by ice. Rating curve 
well defined between 15 and 1,500 second-feet. Daily discharge for days on 
which no changes were made in the sluice gate openings at Indian Lake dam 
ascertained by applying to rating table; mean daily gage height determined by 
inspecting recorder graph ; dischaige for days on which gate openings are changed 
is mean of 24 hourly determinations. 

DtBcharge measurements of Indian River at Indian Lake^ N. F., during the year ending 

Sept. SO, 1918. 



Date. 


Made by- 


bd^t. 


Dis- 
enlarge. 


June 22a 


J. W. Moiilton 


FItet. 
1.51 
L40 


"^Hf^ 


July 15a 


do 


9L3 









• Logs OD the oootrol. 
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Daily discharge, in second-fiei. of InSati Riter meat IndMH X«te, N. K, for the year 

ending Sept. SO, 1918. 



Day. 


Oct. 


Not. 


Dee. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 

18 
26 
30 
36 
4» 

40 

42< 

40 

40 

50 

?? 

86 
90 
90 

90 
100 
95 
90 
100 

00 
86 
80 
448 
570 

353 
405 
584 
584 
564 
564 


Aug. 

564 
564 

575 
623 
628 

683 

603 

603 

603 

584 

eoa 

603 
584 

^ 
584 
668 
832 
810 

810 

767 
767 

767 
746 
746 
725 
725 
746 


Sept. 


1 


023 
603 
603 
603 
603 

160 
4 

2 
2 

39 

200 

20a 

140 

4 

2 

2 
2 

1 
1 
2 

2 

2 

1 
2 

4 

2 
2 
3 
3 
15 
7 


4 

3 
2 
2 
2 

a 

1 
1 
1 
1 

1 
1 

1 
1 

1 

1 
1 

2 

t 

2 

1 

2 

2 

2 

64 

281 

281 


278 
2^ 

273 

270 
270 
270 
270 
270 

725 
725 
725 
725 

725 
72b 
725 
725 
704 

^ 

436 

otO 

623 
623 
623 
* 600 
600 
600 


600 
600 
600 
600 
560 

MO 
645 
545 
. 645 
526 

m 

626 
500 
500 
500 

480 
480 
480 
480 
480 

400 
460 
460 

% 

440 
420 
420 
420 
460 
400 


368 
363 
3tS 

358 

325 
319 

313 
307 
304 
301 
298 

298 
295 
292 
289 
286 

384 
284 
280 
280 
280 

280 
88 
4 


4 

3 

203 

338 

20fi 

4 

3 

3 

a 

3 

75 

313 
313 
310 
307 

316 
310 
307 
18» 
U 

U 

9 
9 
6 
5 

5 
3 
2 
3 
47 
130 


8 
9 
6 
4 
S 

7 
2 
2 
5 
4 

3 
2 

a 

4 

4 

3 
3 
2 
2 
115 

156 
7 
« 
24 

278 

178 

'1 

7 
7 


9 
10 
10 
10 
05 

202 

11 

13 
13 

13 
12 
14 
16 
15 

15 
15 
16 
18 

18 

18 

19 
18 

22 
22 
22 
22 
23 
24 


24 
25 
26 

27 

31 

.74 
409 

488 
705 
568 

110 
100 
95 
95 
90 

80 
90 
90 
90 
90 

173 
1» 
14 
13 
18 


725 


2 


725 


3 


590 


4 


4^ 


5 


453 


6 


463 


7 


473 


g 


' 684 


9 ., 


684 


10. 


664 


11 


664 


12 


604 


13 


643 


14 


433 


15 


220 


15 


217 


17 


817 


Ig 


^ 


19 


30 


187 


n 

22 


6 


28... 




24. 

26 




28 




27 




28 




29 




30 




31 









Note.— Disdiarge Dec. 29 to Jan. 6, aad Jan. 13 to 31 estimated, for lack of gaee^ieicht record, from 
study of recorder graph and examination of reoord of operation of gates at Indian take dam. Discharge 
June 16 to July 25 estimated, because of logs on the control, from discharge measiu'ements and study of 
recorder graph*. 

Monthly discharge of Indiam River near IndUm TMke, N, K, for the year ending Sept^ 

SO, 1918. 

(Drainage area, 132 aquare miles.] 





Discharge in second-feet. 




Run-off 
(denth in 
inches on 
drainage 

area). 


Month. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mik). 


October 


623 
281 
725 
600 
402 
338 
278 
292 
874 
584 
832 
725 


1 

1 

270 

400 

4 

2 

2 

9 

12 

18 

564 

1 


124 
22.4 

513 

496 

297 

113 
36.7 
34.7 

161 

180 

673 

320 


0.930 

.170 

3.80 

3.76 

2.25 

.&% 

.278 

.263 

1.22 

1.36 

5.10 

2.42 


1.08 




.19 




4.48 


Jafioarv . 


4.34 


F^ihniWry 


2.34 


¥ar^ 


.99 


April 


.31 


May : : ::..:.: 


.30 


June 


1.36 


July 


1.57 


August 


5.88 




2.70 






The year 


874 


1 


248 


1.88 


25.54 
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SURFACE WATER SUPPLY, 1918, PART !• 



BOBmOOV RZVX& AT BIVX&BAirX. V. T. 

Location. — At steel highway bridge near Riverbank post office, Warren County, 
near Tumblehead Falls, 9 miles below Schroon Lake, and 9 miles above Warrens- 
buig. 

Drainaoe area. — 534 square miles. 

Records availablb.— September 2, 1907, to September 30, 1918. 

Gaob. — Chain, on upstream side of bridge; read by J. H. Roberts. 

DiscHARQB XBAstJSEMBNTs. — ^Mado from the upstream side of bridge^ 

Channel and control. — Gravel; occasionally shifting. Logs become lodged on the 
control for a portion of neariy every year. 

EzTRBXES OF DISCHARGE. — Maxjmum stage recorded during year, 7.25 feet at 9 a. m. 
and 4 p. m. April 4 (discharge, 5,820 second-feet); minimum stage recorded, 1.16 
feet at 4 p. m. October 10 (dischaige, 89 second-feet). 

1907-1918: Maximum stage recorded, 10.7 feet at 5 p. m. March 28, 1913 (dis- 
charge about 13,500 second-feet); minimum stage recorded, 0.85 foot at 5 p. m. 
October 17, 1909 (discharge about 28 second-feet). 

Ice.— Stage-discharge relation affected by ice. 

Regulation. — ^Flow affected by storage in Schroon and Brant lakes. 

Accuracy. — Stage-dischaige relation probably {Permanent during year, except as 
affected by ice fbr a large part of t^e period from December to March and by logs 
on the control for a short period in May and June. Rating curve well defined 
between 150 and 4,000 second-feet. Gage read to hundredths twice daily. Daily 
discharge ascertained by applying mean daily gage height to rating table. Open- 
channel records good; other records fair. 

Discharge meamrements of Schroon River at Riverbankf iV. Y*., during the year ending 

Sept. SO, 1918. 



Dftte. 


Madeby- 


Oaee 
b«i^t. 


Vis- 
obarge. 


Date. 


Madeby- 


Gace 


DIs- 


Dec. 16« 


B. D. Borchtrd 

J. W. Moulton 


Feet, 
S.06 
3.41 
2.34 
2.86 
4.86 
6.02 


824 
1,880 
3,040 


June 10c 
July 12 
12 


J. W. MoaHoa 


Feet. 
107 
4.62 
8.86 
1.64 
L64 


8ee.-n. 

1,080 
179 


Jan. Oo 


do 

do 

do 

do 


286 
Mar. 2» 


E. D. Burchard 

J. W. MoultoD 


26c 
Apr. le 


do 

do 


180 



a Measurement made through incomplete Ice cover, 
ft Measurement made throu^ complete ice cover. 
e Qage height affected by logs on the control. 
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IMy dMmpt^ tii utmirfteiy qfSthroon River at Ei/mbonk, N. T.,fof Ai year ending 

Sept. SO, 1918, 



l>^l. 



Oct. Nov. Dec. Jtn. Feb. ll«r. Apr. May. June. July. Aog* Sept. 



1. 
2. 
S. 

4. 

5. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
M. 
16. 

16. 
17. 
18. 
19. 
20., 

21.. 
22.. 
22.. 
24., 
26.. 

20.. 
27.. 
28.. 
20.. 
30.. 
31.. 



246 
216 



216 

201 

126 

93 

80 

146 
210 
281 
208 

206 

206 
206 
206 
JI6 
208 

206 
264 
232 
246 
216 

216 
248 
832 
264 
400 
216 



1,000 
1,200 
1 MO 

V^ 

1,130 

^060 

1,060 

000 

020 



800 
800 

600 

800 

020 
860 



746 

600 
718 
746 
662 
636 

610 
666 
660 
686 
618 



106 

686 
400 

% 

468 
466 
460 
440 
440 

«0 

400 
400 

400 
880 

ss 

360 

340 
340 
320 

820 
820 
800 
800 

•60 
280 



280 
M» 

IS 



240 

240 

340 
240 
OiO 
260 

260 
260 
260 
MO 
260 

260 
260 
240 
240 
240 

220 
220 
200 
200 
200 
200 



980 
200 
100 

100 
000 



180 
180 
180 
180 

170 
150 
160 
160 
160 

170 
100 
200 
220 
240 

360 
280 
280 



320 
MO 
340 
360 

380 
400 
430 
440 
480 

500 

600 

600 

600 
690 
600 
6S0 
000 



800 

000 

1,100 

1,400 

1,600 
1,000 
2,200 
2,400 
2,400 
2,600 



6,000 

r^ 

4,050 
4830 
ilTO 
1,020 
6, SID 

4,940 
3^470 
5,210 
8,060 
2,840 



3,080 

3,080 

2,840 
2,840 
2,840 
2,840 
2,840 

2,600 
2,870 
2,160 
1,740 
lf9^ 



2,040 

i:SiS 

1,640 
1600 

\'^ 

1.M0 
1,400 

m 

3,000 
2,200 

^^ 

2,000 
l,6Q0 
1,600 

1,500 
1,300 
1,000 
1,200 
850 

860 

800 
760 
760 
7M 
800 



1,100 

aoo 

400 

000 

600 

1.000 



1,000 
1,000 

1,000 
1,100 
»»M0 



407 
407 
586 

ss 

586 

206 
158 



iS 

140 
168 

166 

107 
122 
172 
186 
232 



206 
306 
264 

264 
264 
364 
348 
348 



316 
316 
282 
233 
216 



iroi 

901 

iS 

172 

m 

158 
156 
146 

186 

lao 

186 
106 
201 

iS 

158 
liO 
153 

148 

145 

iS 

142 

143 
140 
145 
140 
143 
183 



166 
166 
158 

158 
158 
186 
158 
110 

167 
164 
173 
173 
160 

167 
400 
668 
600 
333 

301 
186 
860 



407 
208 
361 
351 



NoTB.~DlachAr8e Dec. 8 to Apr. 3 estimated, because of ice. and discbarge May 7 to June 10 estimated, 
because of logs, fitnn dlsdmrge measurements, weatber records, study of recorder grapb, and comparison 
witb simUar studies tar Hodson River at North Creek. 

MonMjf dxeekettge efSchroon Rwer at Riverbank, N. T.,f(w the year emUng Sept. SO, 1918. 

(Dfainace area, 604 square miles.) 



Montb. 



Discbacge in 8econd4eet. 



If f-r^^ p^i m . 



Per 
square 
mfle. 



(deotbl 

Incbesa. 

drainafs 

area). 



Oelober 

Itorember 

Peeember 

January 

Febnii«y 

4SI!:;:::::::: 

June 

July 

BapttaibBt.V.'.' 

The year, 



400 

1,200 
536 

280 

280 

2,600 

6750 

2,200 



241 

862 

804 

246 

106 

860 

1,360 

1,510 

734 

.210 

166 

262 



a 451 
1.62 
.738 
.461 
.367 
L68 
6.38 
2.83 
1.35 
.410 
.311 
.402 



0.12 
1.81 
.85 
.68 
.38 
1.04 
7.01 



6.760 



80 



755 



1.41 



10.10 



BAOAMDAOA BX?X& JHULB HOPS, W. T, 

LooAHON. — ^About li mileo below Junction of Eaot and West bnnobio, 3i miles aboTe 

Hope post oflSce, Hamilton County, and 12 miles above Northville. 
DBAiMAeB ABBA.— 404 oquaie milee (meaouied on topograpbic mapo). 

• 16, 1911, to September 90, 1018. 
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SURFACE WATEK SUPPLY, 1918, PART I. 



Gaos.— Staff in two sectiokiB, the lower inclined, the upper vertical; read by M^vln 

Willis. 
DisoHAROB MEA8UBBMBNT8. — ^Mado fiom a cablo al>out 100 feet below the gage or by 

wading. 
Channel and control. — Rocky; probably permanent. 
Extremes op discharge .--Maximuai stage recorded during year, 6.7 feet at 5.65 

p. m. October 30 (discharge, 8,490 second-feet); minimum stage recorded, 1^ 

feet at 6.30 p. m. August 28 and 7.20 a. m. August 29 (discfaaige, 37 second-feet). 
1911-1918: Maximum stage recorded, 10.0 feet at 5.30 p. m. March 27, 1913 

(discharge, 24,800 second-feet); minimum stage recorded, 1.17 feet at 7.55 a. m. 

Septemb^ 30, 1913 (dischaigo about 20 second-feet). 
Ice. — Stage-discharge rdation affected by ice. 
AccuRACT.—Stage-discharge relation permanent; affected by ice for a laige part 

of the period December to March, inclusive. Rating curve well defined between 

60 and 10,000 second-feet. Gage read to half-tenths twice daily . Daily discharge 

ascertained by applying mean daily gage height to rating table. Open-water 

records good; winter records fair. 

Disduxrge meoMurements of Saoandaga River near Hope, N, y., during the year ending 

Sept. SO, 1918. 



Date. 


Made by- 


hei%. 


Dl9- 

diarge. 


J^n, As 


K. D. Bnrchafd , 


Feet. 

2.62 
2.70 
2.72 


8ee.rlt. 
203 


290 


J.W.Moulton , 


ao3 


30» 


do 


201 









a Keasuremeat made through complete Ice cover. 

IktHy diicharge, in Beoond-feet, of Saoandaga River near Hope^ N, T.,far the year ending 

Sept, SO, 1918. 



Day. 



Oct. Not. Dec Jan. Feb. Mar. Apr. Hay. Jane. July. Aug. Sept. 



1.. 
2.. 
3.. 
4.. 
5.. 

ft.. 
7.. 
«.. 
«.. 
10.. 

11.. 
12.. 
13,. 
14:. 
16.. 

16.. 
17.. 
18,. 
19., 
20., 

21.. 
22.. 
23.. 
24. 
25. 

26. 
27. 
2S. 
29. 
30. 
31. 



202 
164 
147 
230 
400 

525 
410 
370 
335 
310 

264 
380 
910 
780 
820 

1,010 
1,010 
960 
1,010 
1,330 

1,160 
910 
820 
910 

1,560 

1,560 
1,330 
1,940 
I^SIO 

i^aio 

5,7W 



3,540 
2,740 
2,230 
1,810 
1,440 

1,220 

1,110 

1,010 

910 

S20 

700 
625 
558 

525 
495 

496 
495 
465 
443 
421 

410 
380 
360 
340 
320 



260 



240 
240 
220 
240 
220 

220 
220 
220 
220 
220 

240 

240 
260 
260 
260 

260 
260 
240 
240 
260 

260 
260 
260 
240 
240 



^ 



200 
200 
ISO 
190 
180 

180 
180 
200 
220 
220 

260 
280 
320 
280 
240 

240 
240 
240 
260 
260 

260 
240 
240 
240 
220 



220 
20S 



200 
200 
200 
200 

200 
200 
200 
200 
200 

220 
240 
260 
320 
400 

500 

700 

860 

1,000 

1,100 

1,300 
1,300 
1,300 
1,220 
i,220 

1,440 



1,330 
1,220 
1,160 
1,010 
910 

820 
910 
910 
820 
740 

700 
660 
740 
780 
910 

820 
820 
865 

910 
1,110 

1,440 
2,660 
2,740 
2,390 
2,930 

fj& 

2,230 
2,3B6 

j8,iao 



4,480 
6,790 
7,630 
6,350 
5,250 

3,760 
3,640 
4,480 
6,0^ 
6,790 

8,990 
4,230 
2,890 
2,280 
2,740 

3,830 
4,830 
6260 
4,090 
8,760 

3,380 
3,180 
3,330 
8,380 
8,130 

l^ 

2,740 



2»740 
2740 
2,030 
2,030 
2,660 

2,080 
1,810 
1,810 
1,680 
1,560 

1,680 
1,660 
4,280 
6,520 
8,990 

8,130 
2,560 
2,080 
1,560 
1,880 

1,220 
1,160 
1,110 
1,110 
1,010 

mo 

780 



660 
600 
690 



686 

910 

1,110 

1,010 

1,010 

820 

910 

1,U0 

1,160 



780 
660 
600 
466 
400 

866 

464 
466 
448 
876 

840 
816 



810 
820 
273 
256 
230 

217 
221 
213 
218 
820 

278 
273 
255 
400 



850 
880 
806 
278 
256 

280 
218 
182 
161 
141 

182 
116 
116 
108 



114 
106 
101 
80 
81 



70 
78 
161 
141 

128 
122 
HI 
06 
80 

88 

76 
71 
68 
61 

60 
86 

62 
48 
46 

44 
40 
88 

80 



090 
335 
175 
111 
111 

902 
164 
141 
132 
1S8 

164 

iS 

S13 
206 

171 
175 
242 

VO 
SSO 

810 
840 
360 
330 
310 

310 
202 
815 



NoTB.~Discharge Nov. 22 te Teb. 88 MUmatid, beeauie of loe, from _ 
reoordt, itudy of recorder graph, and oompariion with similar itudiet for 



^weathir 

iTernaarBadlej. 
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MimiM^fdMiar9eqf8aeanda(faRiv€rfuarHop$tN. Y.^/orlheyearending Sept, SO, 1918. 
[Dnlnage araa, 404 square miles.! 



DIscharse In seo€od-lwC. 



MttdnuuiL 



Ifl n l H^irm- 



Per 
iqnare 



Rnnwiff 

(depth in 
Inoneson 
drainage 

area). 



Oetober 

NoTsmber 

Deesmber 

Janoary 

February 

March... 

r::::::::;: 

June. 

July 

Aujrust 

September 

The year 



6,700 

S,640 

380 

320 

1,440 

3,540 

7,530 

5,530 

1,150 

400 

161 



147 
300 
300 
180 
300 
000 
2,330 
740 
238 
108 
38 
111 



1,010 

843 

285 

230 

553 
1,500 
8,000 
1,070 

634 

236 
78.0 

244 



2.06 
1.71 
.476 
.457 
L82 
3.04 
8.06 
8.00 
1.28 
.476 
.160 
.404 



7,530 



38 



065 



1.05 



2.38 
1.01 
.55 

.63 

1.38 

3.50 

0.02 

4.60 

1.43 

.55 

.18 

.55 



26.58 



SAOAHBAdA BXTXK AT RADLET, V. T. 

Location. — ^Half a mile west of railroad station at Hadley, Saratoga County, 1 mile 
above mouth of river, and 4^ miles below pite of proposed storage dam at Conkling- 
ville. 

Drainaob abba. — 1,060 square miles (measured on topographic maps). 

Rbcords AVAiLABLE.--January 1, 1911, to September .30, 1918. September 13, 1907, 
to December 31, 1910, at upper bridge station: September 24, 1909, to midsummer 
of 1911 at lower bridge station. 

Qaqe. — Gurley water-stage recorder in a concrete shelter on the left bank, about one- 
half mile west of railroad station at Hadley; installed January 6, 1916, replacing 
a Barrett A I^wrence water-stage recorder. Recorder inspected by J. F. Kelly. 

DiBCHABGB measurements. — Made from a cable about 30 foot above the gage, or by 
wading under the cable or about three-fourths of a mile above gage. 

Cbannbl and control. — Very rough, but permanent. 

Extremes of dibcharoe. — Maximum stage during year, from water-stage recorder, 
8.8 feet from 1 to 4 a. m. April 4 (discharge, 13,900 second-feet); minimum stage, 
from water-stage recorder, 2.36 feet at 10 p. m. August 28 (discharge, 92 second- 
feet). 

1911-1918: Maximum stage, from water-stage recorder, 12.36 feet from 11 a. m. 
till noon March 28, 1913 (discharge, from .35,500 second-feet); minimum stage, 
from water-stage recorder, 2.25 feet all day September 15, 1913 (discharge about 
61 second-feet). 

IcK.— Stage-diacharge relation seriously affected by ice. 

AccnRACY. — Stage-discharge relation permanent; a£fected by ice during a large part 
of period from December to March, inclusive. Rating curve well defined be- 
tween 150 and 20,000 second-feet. Operation of water-stage recorder satisfactory 
throughout the year. Daily discharge ascertained by applying to the rating 
table mean daily gage height determined by inspecting recorder graph. Open- 
water records excellent; winter records fair. 
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Ducharge nuamremenU of Saeandaga River at HadUy, N, Y,, for the year ending 8€pl^ 

SO, 1918. 



Date. 


Madeby- 


Oaee 
he^t. 


Dls- 
charge. 


Date. 


Madeby- 


Oajje 
heUfat. 


Dis- 
charge. 


Deo 11a 


B.D.Burcbard 

J. W.Moulton 


Fttt. 
8. OS 
3.61 
3.44 
8.52 
5.48 
6.72 


410 

437 

3,750 

1»860 

8 ige 


Apr. 2 
26 
26 

'"•Ml 


J. W. Ifmilton 


Fitei. 
7.82 
6.01 
6.74 
3.20 
8<81 


lo.aob 


Jan. Ah 


do 

E. D. Burchard 

J. W.Hoolton 


7l40D 


296 

Mftr- |tt 


E.D.Burahard 

J W Moulton .. 


6,610 
607 


Oa 
21a 


..l..do 

do 


do 


800 



a Incomplete ice cover or ice Jam on control. 



b Complete ice cover on control. 



Daxty dxKharge, in eeeond-feet, of Saeandaga River at HadUy, N, F., for the year 

ending Sept. SO, 1918. 




Jan. 



420 
420 
420 
400 
SSO 

340 
300 
260 
240 
240 



300 
320 
820 
840 

400 
880 
420 
440 



800 

440 
400 
MO 
400 

440 
460 
440 
440 
420 
420 



Feb. 



420 
440 
440 
420 
440 

420 
420 
420 
420 
380 

860 
400 
600 
800 
800 

1,000 
1,800 
1,600 
2,000 
2,400 

2,600 
2,600 
2,600 
2,400 
2,400 

2,800 
3,400 
3,800 



Mar. 



3,800 
3,800 
2,800 
2,200 
1,800 

1.600 
1,700 
1,800 
1,800 
1.900 

?;as 

1.500 

\-x 

2.000 
1,600 
1,700 
2.000 
2,400 

3,200 
4,400 
6,730 
6,980 
7,740 

7,740 
7,430 
7,740 
7,430 
7,740 
7,740 



Apr. 



8,700 

13,500 
11.500 

9.710 
8,700 
8.050 
8,700 
9.370 

9,710 
8,700 
7.430 
6.410 
6,730 

5,730 
6,270 
6,980 
7,740 
7,740 

7,430 
7,280 
7,480 
7,410 
6,980 

6.650 
5,860 
5,210 
4,700 
4,680 



May. 



4,580 
<680 
4,460 
4,460 
4.340 

4,100 
3.660 
3,350 
2,900 
2,780 

2,960 
2,870 
3,060 
4.700 
5.860 

6,000 
5,470 
4,700 
3.880 
3,060 

2,780 
2,430 

2, no 

1,880 
1,600 

1,620 
1,600 
1,770 
1,720 
1,660 
2,080 



June. 



1,800 
1,620 
1,830 
1,100 
088 

947 
1,040 
1.780 
1,740 
1,560 

1,760 
1,950 
2.780 
2,870 
2,600 

2,110 
1,6S0 
1,340 
1,100 
019 

787 

821 

1,090 

1,200 

i,m 

976 
821 

m 

622 
669 



July. Aug. 



639 
601 
714 
687 



506 
401 
486 
466 
461 

662 

616 
060 
746 
996 

U090 
966 

966 
976 
847 

706 
601 
493 
436 

412 

401 
356 

287 
283 
168 

250 



260 
250 
232 
222 
310 

201 
107 
184 
222 



828 
317 
307 
292 

273 

245 
222 
218 
189 
176 

161 
149 
146 
138 
135 

124 
118 

im 

101 
107 
121 



Sept. 



214 
631 
545 
3S3 
908 

283 
307 
389 
344 

288 

253 
234 
227 
963 
344 

366 

334 
328 
443 
666 



796 
795 
683 
630 

1,040 
2.840 
3,150 
2,690 
3,100 



NoTB.— Discharge Nov. 22 to Mar. 22 estimated, because of ice. from Ouu 
reoordi, study of graph, and comparison with sUnflar studies (or Saeandaga J 



ementt, wcatinr 
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JforU% discharge ofSodandaga Rher near Hadley, N. Y,,for ike year ending 9ept, SO, 

1918. 

[Drainage area, 1,060 square miles.] 





Diaeharge in seoood-feet. 


ROD^ 


Month* 


6,550 

7,430 

600 

500 

8,800 

7,740 

13,500 

6.000 

2,870 

1,090 

333 

3,150 


BMf^llflllll^- 


Mean. 


1>er 


October , 


218 

440 

420 

240 

860 

1,500 

4,580 

1,530 

550 

250 

101 

314 


1,830 

1.910 

604 

882 

1,360. 

8730 

7,000 

8,330 

1.390 

601 

300 

751 


1.35 
1.80 
.476 
.360 
1.38 
8.61 
7.45 
8.14 
1.31 
.558 
.180 
.708 


1.44 




3.01 


TWMwniMv , 


.56 


htmiY r r 


.42 


Ftebmary 


1.88 


MiSSI^:. 


4.06 


Awfl 


8.81 


Ay^ : 


3.03 


jS..::::::::::::;:::.:.: 


1.46 




.64 


iSiirt''::'::::::::::*:*':'':'"'-" *:":*:*'* 


.33 


S^ember 


.70 






TKa vear 


13.500 


101 


1,040 


1.83 


34.84 







HOOBIO BlVXa VSA& XAGLS BBI1I«E, V. T. 

Location. — ^Half a mile below Walkxunaac River and 1^ miles above Owl Kill and 
Eagle Bridge, Renoselacp* County. 

Drain AGS area.— 612 square milee (measured on topographic maps). 

Rbcordb AVAiLABLB.—August 13, 1910, to September 30, 1918. September 25, 1903, 
to December 31, 1908, at Busldrk, 4 miles below present station. 

Gaob. — Chain gage on the left bank near the farmhouse of James Ruflsell, about 1} 
miles above Eagle Bridge, installed September 4, 1918. From August 17, 1914, 
to September 3, 1918, an inclined staff gage on the left bank about 50 feet above 
the chain gage. From August 13, 1910, to August 16, 1914, chain gage on the 
left bank about 450 feet above the present chain gago. Gage read by Mrs. Viola 
Davis, Mrs. Yolney Russell, and Mrs. J. E. Sherman. 

DtscHAROB XBA8XTBEMBNT8. — ^Mado from Cable half a mile below gage or by wading. 

Ohanmbl and control. — Gravel; somewhat shifting. 

ExTRBMBS OF DiscHAROE.—Maximum stage reocmied during year, 12.8 feet at 5 
p. m. February 15 (dischaige about 11,300 second-feet) ; minimum stage recorded, 
2.1 feet at 7.30 a. m. September 8 (discharge about 40 second-feet). 

1910-1918: Maximum stage not recorded, as gage used prior to August 17, 1914, 
could not be reached at high stages; minimum stage recorded, 6.1 feet at 6 p. m. 
September 14, 1913 (discharge practically zero). 

IcB.— Stage-diachaige relation affected by ice. 

Rbgulatiom. — Flaw affected by storage on Walloomsac River and at Hoosick Falls 
about 2 milee above gage. 

Accuracy. — Stage-discharge relation probably permanent between dates of shifting; 
affected by ice during a large part of the period December to March, inclusive. 
Rating curve well defined between 75 and 7,000 second-feet. Gage read to quar- 
ter-tenths twice daily. Daily diBchaige ascertained by applying mean daily 
gage height to rating table. Records good except for periods of low water when 
semidaily gage heists may not indicate the true mean, and those for periods 
iHien the stage-discharge ndation is affected by ice, which are lair. 
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Discharge mM9urement$ o/ITooiic River near Eagle Bridge, N, F., during the yearertUmg 

Sept. SO, 1918, 



Date. 



Deo. 280 
Jan. 7« 

Apr, 1 

May 20 



Bfadeby— 



J.W.Mocdtcm.. 
E. D. Barohard. 
J.W.lCoolton.. 
B. D. Burohard, 

do , 

J. W. Moulton. . 



Oaee 
bel^t. 



Fket 
3.80 
4.10 
4.68 
0.19 
0.08 
4.54 



Dis- 
(diarge. 



133 

100 

2,880 

2;080 

1,040 



Date. 



May 20 

June 19 

19 

19 

Sept. 4 



Made by- 



J. W. Moulton.. 
M.H. Canon... 

do 

E. D. Burchard. 

do 

do 



Oace 
hel^t. 



Feet. 
4.fi2 
8.14 
8.21 
8.21 
b2.86 
»2.85 



Difl- 
diarsa. 



Ste.- 



288 
288 
294 
181 
178 



a Measorement made under complete ice cover. ^ Observed on chain gage installed this day. 

D^y disduarge, iri ieoond-feet, of ITooeic River near Eagle Bridge, N, K, for the year 

ending Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1.. 


133 
182 
130 
150 
182 

162 
200 
193 
162 
179 

133 
268 
216 
248 
182 

260 
208 
200 
248 
280 

280 
280 
204 
220 

m 

470 
260 
302 
470 
325 
3,330 


1,390 
940 
860 
555 

645 

408 
370 
420 
395 
302 

348 
420 
325 
325 
325 

280 
348 
248 
348 
280 

260 
325 
498 
420 
280 

445 
470 
395 
280 
302 


445 
370 
498 
370 
280 

348 
445 
370 
272 

440 

480 
440 
360 
380 
280 

860 
420 
420 
420 
340 

190 
340 
. 170 
120 
200 

190 
180 
240 
130 
65 
130 


130 
110 
100 
130 
95 

110 
220 
280 
120 
280 

240 
220 
190 
260 

aoo 

220 
280 
240 
200 
140 

200 
240 
260 
320 
290 

280 
95 
240 
190 
260 
180 


200 
200 
65 
130 
220 

120 
110 
100 
170 
70 

160 
200 
460 
600 
7,000 

4,400 
2,200 
1,700 
2,200 
9,000 

8,870 
2,100 
1,990 
1,090 
1,470 

7,070 
2,670 
1,990 


1,770 
1,570 
1,470 
1,080 
i;090 

2,570 

1,990 

1,100 

870 

835 

555 

800 

2,100 

1,770 

1,370 

980 
1,570 
1,570 
2,830 
2,690 

3,450 
4,450 
4,150 
2,690 
3,590 

2,330 
1,770 
1,280 
1,370 
1,670 
2^100 


2,810 
4300 
4,150 
2,090 
1,990 

1,570 
1,670 
1,880 
2,210 
2,460 

1,880 
1,570 
1,280 
1 280 
1,670 

1,770 
1,770 
2,330 
1,880 
1,470 

1,670 
3,730 
2,690 
2,450 
1)880 

1,570 
1,280 
1,190 
1 190 
1,190 


1,670 

M22 

1,570 
1,280 
1,100 

870 
835 

. 765 
765 

1,470 

980 

940 

905 

3,590 

2,450 

1,770 
1,280 
1,100 
940 
1,020 

766 
835 
300 
610 
640 

730 
730 
640 
555 

582 
528 


450 
428 
450 
340 
302 

320 
600 
582 
42S 
600 

340 
460 
640 
582 
475 

340 
405 
268 
268 
250 

250 
450 

683 

450 
475 
302 
268 
170 


340 
320 
360 
208 
302 

250 
136 
285 
250 
250 

340 
302 
340 
217 
428 

220 
285 
320 
285 
235 

185 
199 
170 
170 
182 

145 
140 
86 
110 
130 
130 


156 
132 
108 
88 
82 

142 

110 
132 
168 
199 

150 
145 
142 
140 
130 

128 
120 
72 
80 
132 

140 
128 
91 
70 
92 

104 
126 

^ 

130 
110 


820 


2 


268 


3 


188 


4 


18S 


6 


136 


A 


150 


7 


112 


8 


65 


9 


07 


10 


106 


11 


116 


12 


83 


19.......* 


124 


14 


85 


15 


68 


16 


110 


17 


128 


18 


130 


10 


190 


20 


208 


21 


655 


22 


640 


23 


406 


24 


285 


25 ... 


360 


26 


1,770 


27 


3,190 

1,370 

800 


28 


29 


30 


730 


S:::::::::::::: 









NoTK.~Discharge Dec. 10 to Feb. 20 estimated, because of ice, from discharge measurements, weather 
records, and study of reoofdargraph* Dtiaoharce Sept. 4 to 30 detennined from gage heights obaerved on 
new chain gage. 
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Monthly dimAarge of Hoode Riv^ near EogU Bridge, N, Y.Jor tkt ytar mding Sept, SO, 

1918, 



{PnOoHe area, &12 squAre miles.] 










Diacbarge in eeoood-fLet. 




RmiKifl 

(depth in 

incneeon 

drainage 

area). 


VcnUi. 


«— • 


"— - 


KMn. 


Per 
aquare 

mile. 


October.. 


1,SOO 

320 
9,000 

4,800 
3,500 
1,020 
428 
190 
3,190 


130 

248 

«5 

95 

65 

555 

1,190 

538 

170 

86 

70 

65 


336 

448 

313 

206 

1,070 

1,900 

2,060 

1,120 

440 

235 

121 

432 


.611 

.400 

3.6» 

3.71 

4.00 

2.19 

.850 

.450 

.236 

.844 


a 76 




.97 


Df^^nnNir 


.70 


Jtnitaiy 


.46 


Fflhniaiy 


3.80 


U%mh 


4.28 


April 


4.46 


M^;;::.;::. ..:.:.:.: ;...:.:. 


^S 


June. r , . . 


July 


.53 


August 


.27 


September 


.94 






The YttLt 


9,000 


65 


779 


1.52 


2a 65 







MOHAWK XXVXB AT VXBGHSB TKEXT DAK. K. T. 

LooAnoN. — At ViBcher Ferry dam of Barge canal (Lock No. 7), 1 mile above Stony 
Creek and Viacher Ferry, 7 mileB below Schenectady, Schenectady County, and 
II miles above mouth. 

Drainagb arsa. — 3,430 square miles (measured on topographic maps). 

Rboobds available, — June 24, 1913, to Sept^nber 30, 1918. 

Gaoe. — Stevens water^age recorder (showing head on crest of epillway) in the south- 
erly comer of the basin near upper end of Barge canal lock, installed August 18, 
1916. Inclined staff gage at foot of an old bridge abutment about 100 feet abov« 
Vischer Ferry, read June 24 to December 16, 1913, and May 24 to June 2, 1914; 
staff gage in masonry of outer lock wall, just above upper gates, read March 30 tp 
May 23. 1914, and March 30 to August 17, 1016. Datum of staff gage 12.1 feet 
lower than that of recorder. Gurley water-stage recorder in the northerly (out 
stream) comer ol the basin, used December 17, 1913, to March 29, 1914, and May 
24, 1914, to February 23, 1916. This gage was destroyed by ice April 2, 1916, 
and the record from February 24 to April 2 was lost with it. Water-stage recorder 
inspected by engineem from the Albany offico of the Xj^nited States Geological 
Survey; staff gage read by lock tenders. 

DiBCBABOB KSA8UBSMKNT8. — ^Bifado by wading below the dam at low water during 
1913-14. During the spring of 1915 the Oreecent dam (next downstream) was 
closed, making further measurement impossible. No provision for measurements 
at medium and high stages. 

Channel and contbol.— The control is the crest of the spillway. 

ExTRBMSB or DiacHABOs.—Maximum stage during year, from water-stage recorder, 
4.00 feet at 7 a. m. October 31 (discharge, 50,200 second-feet); minimum stage, 
from water-stage recorder, 0.29 foot at 6.45 p. m. October 14 (discharge, 670 secoodr 
feet). 

1913-1918: MaTimum stage recorded, 7.6 feet just before noon March 28, 1914, 
determined by leveling from flood marks (discharge estimated by New York Stato 
engineer, about 140,000 second-feet). This stage lasted but a few moments and 
was caused by the breakmg of an ice jam near Schenectady. Minimum stage 
from water-stage recorder 0.18 foot from 4 a. m. to 5 a. m. and 4 p. m. to 6 p. m. 
October 31, 1914 (diachaige about 290 aecond-feet). 
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DiYBBfiioira.— Water was diverted ifito Erie canal at temporary lock in north end d 
dam prior to December, 1914. Meastirements of this diversion were made at 
bridge 48, about a mile downstream, but no allowance for the diversion was made 
in computing the flow. 

Baige canal lock No. 7 at the south end of dam was put in operation May 15, 
1015. The following tables of discharge include the flow over Hhe ^illway and 
through the lock and water whaelo. 

AoouRACT. — Stage-discharge relation practically permanent; probably not affected 
by ice. Rating curve fairly well defined by discharge measurements between 
350 and 2,600 second-feet; above 2,500 second-feet, based on theoretic coefficients. 
Operation of water-etage recorder satisfactory during periods of record. Daily 
discharge determined by use of discharge integrator. Records good for pmods 
of low water when the water-stage recorder was in operation ; fair for other periods. 

Cooperation. — Recorder inspected by an employee of the State superintendent of 
public works. 

DaiUy diuharge, in ucond-fuiy of Mohawk River at Vischer Ferry dtiwi, N, Y,,for the year 

ending Sept. SO, 1918, 



Day. 



Oct. 



Nov, 



Dec. 



Kar. 



Apr. 



May. 



Jmia. 



Ally. 



Aug. 



Sept 



1. 
2. 
3.. 
4. 
5. 

6., 
7. 
8., 
9. 
10. 

11. 

12.. 
18. 
14.. 
16. 

16.. 
17. 
18. 
19. 
90.. 

21., 
22., 
23., 
24. 
25. 

26. 
27.. 
28. 
20. 
30. 
31.. 



1,200 
1,740 
1,570 
1,740 
2,390 

2,670 
2,800 
1,720 
1,810 
2,130 

2,840 
1,910 
2,680 
2,440 
8,410 

6,380 
4,310 
4,120 
3,290 
6,830 

8,070 
6,490 
4,480 
6,870 
10,200 



6,520 
7,120 
8,980 
23,800 
43,900 



23,000 
14,900 
9,830 
7,280 
5,740 

5,120 
6,020 
6,270 
4,470 
3,750 

8,920 
3,740 
8,770 
8,620 
8,410 

3,310 
2,870 
3,220 
2)900 
3,100 

3,230 
3,790 
8,840 
6,680 
4,820 



^470 
3,690 
2,340 
2,650 



3,030 
4,810 
5,670 
4,860 



20,400 
22,100 

26,600 
28,700 
86,000 
29,500 
. 22,300 

.19,300 
14,400 
11, 100 

13;400 
14,900 



15,800 
18,2G0 
18,900 
15,700 
12,600 

10,500 
9,790 
9,680 
15,060 
19,600 

16,800 
13,200 
11,400 
12,500 
16,700 

14,600 
13,660 
16,700 
19,200 
15,700 

12,600 
16,800 



4,640 
4,000 
8,720 

4,920 

6,560 
3,660 

tS 

6,480 
4,470 
8,710 
8,300 



2,940 
2,790 
2,020 
^060 
2,000 

2,180 
^610 
3,480 
9,850 
3,340 

4,620 
11,100 
8,900 
6,670 
d|7S0 

3,500 
8,440 



2,340 
2,U0 

9,090 
3,260 
2,770 
2,890 
8,150 

5; 340 

1,560 



2,400 
4,800 
2,690 
2,400 
1,060 

2,700 
2,130 
1,660 
1,950 
2,280 

8,680 
2,610 
8040 
8,000 
5,180 

5,240 
9960 
8,350 
3,040 
9y440 

2,3fl0 
1,820 
2,180 
1,660 
1,710 

i:SS 

1,160 
1,180 
1,000 



1,000 
1,250 
1,510 
1,490 
1,450 

1,610 
1,580 
2,730 
1,490 
8,670 

%^ 



2,530 
1,960 
1,180 
1,110 

1,330 
1,800 



1,190 

1,880 
1,200 
1,140 
1,180 
1,100 



1,790 
3,420 
2,880 
2,960 

8,830 
3,730 
2,560 

a,6aD 

2,910 
7,3^) 



Note.— No discharge record Dec. 5 to Mar. 18, Apr. 23 to May 17, June 18, Aog. 12 to 19, Aug. 26 to 
Sept. 6, Sept. 18-16, and 27-80. 
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Mimaaifdi9(Mrgecf Mohawk RkieraiVUeher Fertf. dam, N. Y.,fiMrtk6yeatmMhg8^pL 

30, 1918. 

[Dmlnace araa, 3,430 aquKre miles.] 



JinoAry — 
Fsbrnwy... 
Marefa. 
An 



K: 



July.... 
Aaiost. 



Tbeyoar. 



DlflcbarfB in aeoood-feet. 



9,800 
6,800 



84,000 
80,000 
22,000 
17,800 
11,100 
5,240 
3,570 
12,300 



48,900 



Mi] 



1,200 
3,840 
1,680 
1,570 
^800 
6^880 
^060 
2,800 
1,800 
1,020 
1,010 
1,110 



1,010 



Mmo. 



0,170 
6.860 
^000 
1,800 
0^030 
16,400 
14^100 
6,810 
8,840 
2,480 
1,400 
3,130 



6,730 



Per 
aquara 



LOO 
L60 
.846 
.661 
2.03 
4.40 
4.11 
L70 
.974 
.723 
.435 
.912 



1.07 



Rim-otf 

(depth in 
inoneeoo 
dnlniM 

areft). 



2.08 

1.74 

.97 

.64 

2.10 

6wl8 

4.88 

LOO 

LOO 

.83 

.00 

LOB 



22.70 



NoTK«— Above tsble oonq>l0led by osliig cHaeluuie from Creeeent d«m statioii on days when no reeord 
ififailable. 

HOHAWK XXVXB AT ORBSOXirT DAM, V. T. 

locATioif . — ^At GroBcent dam of Bazge canal, about 3 mileo above mouth of ri-ver at 
Gohoet, Albany County. 

IhuLiNAOB ARBA.— 3,490 square miles (measured on topographic mape by State en- 
gineer department). 

Rboords available.— December 1, 1917, to September 30, 1918. 

Gage.— Gixriey 7-<lay water-stage recorder on left bank about 60 feet above guard gate 
at head of Waterford flight of locks, about 200 yards from left end of spillway; 
inq)ected by operator from Barge canal power house at the dam. 

DisCHAROB MBA8URBMBNT8. — ^Made from steel highway bridge at Crescent, about 1} 
miles upstream. 

Chankbl and control. — The control is the crest of the spillway. 

DivBBSioNs. — ^Water is diverted at this point for canal purposes through Lock 6 and 
through the power pjant located at this lock. The following tables of discharge 
indude the flow through Lock 6 and through the power plant. 

RieuLATioN. — Seasonal distribution of flow regulated by the Delta reservoir on the 
upper Kohawk , and by Hinckley reservoir on West Canada Creek . Large diurnal 
fluctuations during low water caused by operation of movable dams upstream. 

AocuRACT. — Stage-discharge relation permanent; probably not affected by ice. Rating 
curve well deflned between 5,000 and 50,000 second-feet. Record from water- 
stage recorder satisfactary. Records good. 

Cooperation. — Station established and maintained by the United States Geological 
Survey in cooperation with the State engineer and surveyor. Recorder inspected 
by an employee of the Slate superintendent of public works. 

No discharge meastuements made at station during year. 



Digitized by 



Google 



158 



SURFACE WATER SUPPLY, 1918, PART 1. 



Daiiy dMuirge, in second'-feetf of Mohmok Rwer at Orescent dam, N. Y., for (he year 

ending Sept. 90, 1918. 



Day. 



Dec. Jan. Feb. Mar. Apr. May. Jane. Jaly. Kng. SepC 



a.. 

8.. 
i.. 

6.: 

6.. 
7.. 
8.. 
9.. 
K).. 

U.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

28.. 
37.. 
28.. 
29.. 
39.. 
31.. 



5,400 
5,560 
5,640 
6,040 
4,890 

5,800 
4,040 
8,710 
2,630 
1,650 

1,650 
2,250 
2,420 
2,370 
1,940 

1,840 
1,990 
2,250 
2,470 
2,470 

2,470 
2,250 



2,530 
2,530 



2,180 

2,130 
2,070 
1,990 
1,770 
1,670 

1,600 
1,620 
1,670 
1,676 
1,770 

1,670 
2,070 
1,970 
1,670 
1,720 

2»070 
1,720 
1,720 
1,620 
1,620 

1,770 
1,820 
2,020 
2,070 
1,720 
1,720 



1,670 
1,620 
1,620 
1,480 
1,530 

1,970 
1,870 
1,670 
1,670 
1,530 

1,480 
1,390 
1 430 
2,020 
4,570 

5,540 
5,460 
5,000 
4,360 
12,000 

34,600 
17,100 
12,000 
9,210 
8,090 

10,500 
22,900 
18,700 



16,700 
16,000 
13,500 
13,000 
10,500 

9,210 
11,500 
11,000 
9,320 
7,500 

6,450 
6,860 
8,310 
18,000 
15,300 

0,940 
7,490 
18,000 
24,300 
26,600 

31,800 
35,000 
44,800 
39,800 
2»'500 

23,600 
17 300 
12,700 
11,700 
1^700 
17,300 



18,700 
21,500 
22,900 
20,100 
15,300 

12,700 
11,700 
11,500 
16,800 
25,100 

20.100 
16,700 
13,900 
13,300 
18,000 

16,700 
15,300 
17,300 
22,900 
18,700 

14,500 
18,000 
22,900 
18,700 
14, WD 

11,700 
8,390 
7,480 
6,980 
7,480 



8,680 
10,300 
8,360 
5,960 
6,080 

4,930 
5,000 
5,220 
3 690 
3,420 

6,000 
5,000 
6,500 
17,300 
12,700 

8,660 
5,280 
4,060 
4,290 
3,900 

5,100 
4,520 
4,800 
3,970 
8,Me 

3,550 
4,900 
6,280 
5,160 
4,580 
3,960 



4,110 
3,710 
3,090 
3,020 
2,940 

2,950 
3,300 
4,110 
3,160 
8,580 

4,160 
7,410 
11,200 
8,510 
5,170 

4,090 
3,710 
3,550 
2,750 
2,330 

2,620 
3,410 
3,160 
2,790 
8,460 

2,660 
2,600 
2,110 
2,380 
1,830 



2,160 
4,770 
2,670 
2,840 
2,120 

2,420 
2,160 
1,430 
1,850 
2,140 

3,020 
2,720 
2,950 
3,580 
4,680 

5,050 
3,220 
3,240 
3,360 
2,840 

2,420 
1,870 
2,370 
2,030 
2,090 

1,860 
1,740 
1,660 
1,440 
1,440 
1,810 



2,760 
1,790 
1 630 
l,&t0 
1,690 

1,980 
2,890 
2,270 
2,110 
1,880 

2,040 
2,190 
2,870 

2,580 

2,310 
2,0S) 
3,910 
3,770 
3,710 

3,460 
3,600 
2.720 
3,230 
2,770 

6,330 
1^300 

4,'480 
8,600 



NoTS.— Mean daily dischargo estimated Doc. 23-27, 2,420 second-feet; 30-31, 2,330 second-feet: Jan. 1-4. 
2,310 seoond-feet; Dee. 9>10, Feb. 1-2, Sept. 11-14, as shomi in table, from hydrograph of staff gage readings; 
no automatic record. 

Monthly discharge of Mohawk River at Crescent damy N. Y.^for the year ending Sept^* SO, 

1918. 
(Drainage area, 3,490 sqare miles.] 



Discharge in seoond-feet. 



Month. 



Maximum. 



MifiiTTiiim. 



Mean. 



Per 
square 
mile. 



RuB-oH 

(depth in 

incneson 

drainage 

area). 



December.. 
January.... 
Februaiy . . . 
March...... 

iC.:::.::: 

June. 

July 

August 

September.. 



6,040 



34,600 
44,800 
25,100 
17,300 
11 200 
5,050 
2,600 
12,300 



1,650 
1,570 
1,390 
6,360 
6,980 
3,420 
1 830 
1,310 
1,010 
1,630 



3,010 
1,890 
6,930 
it; 300 
16,000 
6,000 
3,800 
2,560 
1,410 
3,280 



a862 
.542 
1.99 
4.96 
4.58 
L72 
1.09 
.734 
.404 



a99 

.62 
207 
b.72 

flwU 

1.96 

L22 
.85 
.47 

LOS 



DBLAWABB BIVBB BASIN. 
BAST BBAirOH OF DXLAWARB BIVXK AT FISH BDDT, XT. T. 

Location. — ^At railway bridge in village of Fish Eddy, Delaware County, 4 milefi 

below mouth of Beaver Kill and 5) miles above confluence of East and West 

branches. 
Drainage abea. — 790 square miles (measured on Post Route map). 
Records available. — November 19, 1912, to September 30, 1918. Recoids were 

obtained at Hancock, about 4 miles below from October 14, 1902, to December 

31, 1912. 
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Gagb. — Staff, in two aectioni, on downfltream end of left pier of nolroad bridge; read 
by J. P. Lyonfl. 

Discharge measurements. — Made from the highway bridge about 200 feet above 
the gage or by wading. 

Channel and cx>nteol. — Coaree gravel; occasionally shifting. 

Extremes of discharge. — Maximum open-water stage recorded during year, 15.4 
feet at 3 p. m., October 30 (dischaige, about 27,400 second-feet); minimum stage 
recorded, 1.70 feet several times in August and September (discharge, 141 second 
feet 1912-1918: Maximum stage, 17.4 feet during the afternoon of March 27, 1913, 
determined by leveling from flood marks (discharge, about 33,500 second-feet); 
minimum stage recorded, 1*64 feet at 5 p. m., October 12, 14, 15, 1914 (discharge, 
97 second-feet). . 

Ice. — Stage-discharge relaticm seriously affected by ice. 

AocuRACT. — Stage-discharge relation apparently permanent, except for two or three 
months immediately after the spring flood; affected by ice during a large part of 
ihe period from December to March, inclusive. Rating curve well defined 
between 200 and 20,000 second-feet. Gage read twice daily. Open-water 
records good; winter records fair. 

DiMcharge measuremenU of East Branch ofDelavxxre River at Fuh Eddy, N. F., during the 

year ending Sept. SO, 191S. 



Date. 


Madeby- 


hi^t. 


Dis- 
diarge. 


Date. Made by- 


A. 


Dis- 
cbaiKB. 


Oct. U 
Dec. 20<r 


E.D.Bnrebard 

C.C. Covert 


Ft€t. 

402 
3.85 
3.50 


500 
456 

, 250 


Mar. 9 
June 5 
Aug. 15 


B. D. Burcbard 

do 


Feet. 
&13 
3.55 
2.08 


8ec.it. 

2,m 

1,120 


JttL. 1# 


do 


do 


243 


Fti). »» 


£. D. Burdtard 





« Measuremeiit made tbrough incomplete ice oorer. ^ Measurement made througb complete ice cover. 

\ 
Daily discharge, in second-feet, of East Branch of Delaware River at Fish Eddy, N, Y,,/cr 
Uie year ending Sept. SO, 1918. • 



D«y. 



1.. 
a.. 

8.. 
4.. 

5.. 
S.. 
7.. 
8.. 
9.. 
10.. 

II.. 
U.. 
O.. 
14.. 
U.. 

19.. 

17.. 
IS.. 
19. . 
».. 

21.. 
22.. 
21.. 
24.. 
25.. 



29.. 
10.. 
81.. 



Oct. 



300 

300 
300 
300 
408 

330 
300 
300 
300 
281 

920 

1,090 

1,320 

060 

710 

6» 
500 
500 
660 
2,100 

1,790 
1,500 
1,240 
1,060 
3,010 

2,920 
2,790 
4,560 
3,060 
17«600 
14,500 



Nov. 



7,300 
5,020 
3,910 
3,760 
3,760 

3,460 
2,430 
1,690 
1,500 
1,160 

1,060 

1,080 

1,000 

920 

860 

780 
780 
780 
660 
500 

500 

no 

2,320 
1,890 
1,790 

1,600 
1,500 
1,160 
1,100 
885 



Dec. 



1,060 
1,060 
1,000 
1,000 
1,060 

1,160 
1,160 
1,160 
1,160 
1,200 

1,100 

1,000 

1,000 

900 

900 

800 
750 
660 
600 
550 

560 
500 
500 
500 
500 

480 
440 
380 
380 
380 
380 



Jan. 



360 
340 
320 
300 
300 

300 
300 
300 
300 
300 

300 
340 
400 
560 
500 

440 
460 
440 
480 
420 

400 
440 
420 
440 
340 

320 
320 
360 
360 
340 
360 



Feb. 



340 
340 
840 
300 
280 

260 
220 
240 
280 
220 

200 
220 
300 
500 
1,000 

3,400 
2,400 
1,600 
1,000 
5,500 

4,900 
3,760 
2,790 
2,550 
2,430 

2,560 
2,670 
3,610 



Mar. 



4,560 
4,390 
4,390 
4,390 
3,610 

3,760 
3,610 
3,320 
2,920 
3,060 

2,560 
2,320 
2,320 
3,050 
2,790 

2,320 
2,320 
3,460 
3,610 
5,620 

6,000 
7,970 
7,780 
7,160 
7,160 

6,380 
4,070 
2,790 
2,430 
2,320 
2,320 



Apr. 



2,210 
2.210 
2,100 
2,100 
2,100 

1,990 
1,990 
1,990 
2,920 
3,460 

2,920 
2,790 
3,060 
3,320 
3,320 

3,910 
4,730 
4,900 
5,620 
5,620 
5,810 
6,000 
5,440 
4,900 
4,230 

3,460 
2,920 
2,550 
2,320 
2,100 



May. 



2,210 
2,100 
1 410 
1,160 
1,160 

1,160 
1,160 
1,160 
1,000 
1,000 

930 

920 

1,000 

1,160 

1,600 

1,320 
1,240 
1,060 
1,060 
2,210 

1,500 
1,320 
1,320 
1,240 
1,160 

2,100 
2,670 
2,550 
2,320 
2,100 
2,320 



June. 



2,210 

1,890 
1,600 
1,330 
1,160 

920 
850 
860 
780 
745 

1,590 
2,430 
1,790 
1,240 
1.160 

1,040 
850 
7B0 
710 
710 

710 
1,320 
1,160 
1,040 

960 

780 
710 
710 
590 
530 



July. 



530 
480 
480 
430 
385 

385 
885 
385 
385 
408 

480 
480 
320 
281 
281 

300 
408 
480 
430 
385 

340 
340 
320 
300 
300 

300 
281 
262 
228 
228 
228 



Aug. 



228 

228 
228 
2a8 
228 

228 
213 
213 
196 
196 

198 
196 
228 
228 
245 

2a8 
198 
183 
174 
168 

168 
154 
154 
141 
141 

141 
141 
141 
141 
141 
168 



Sept. 



340 
385 
300 
245 
228 
183 
168 
163 
141 
141 

141 
141 
141 
141 
141 

141 

168 
168 
196 
262 

455 
620 
430 
385 
455 

430 
3,610 
1,800 
1,500 
1,000 



Note.— Discharge Dec. 10 to Feb. 20 estimated, because of ice, from discharge measurements, weather 
neords, study of recorder graph, and comparison with similar studies for the sution at Hale Eddy. 
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Monthly dMmge of Boat BmncA cf Ddaware River at Puk Eddy, N. Y.Jot Ou ye 

ending Sept, SO, 1918. 

(Draiiiige am, 790 sqoare miles.) 





Discharge in second-feet. 




Run-Otf 

drainaflB 
•Tea). 


Mooth. 


If^pcitT^THTI- 


Iflnlmnn^. 


Mean. 


Per 
square 
mile. 


Qotober 


14, MO 
7,360 
1,200 
560 
5,500 
7,970 
6,000 
2 670 

530 

345 

3,610 


381 

500 
380 
300 
300 
3,830 

9B0 
530 
328 
141 
141 


1,000 
786 
373 

1,580 

\% 

1,500 

1,100 

360 

189 

490 


3.70 
3.41 
.904 
.473 
3l00 
&09 
434 
LOO 
L39 
.456 
.339 
.630 


S.22 


Novembipc 


2.69 


Deoonibfir* ^ 


1. 15 


TantuuT 


.54 


VWtTBUy 


2.08 

ft.S7 


IffaiTh..' 


April 


4.S4 


I1K.I:::::::::::::::::::::::::::::!::::!.:.::: 


2 10 


loot.. ,.,.-.-.-. 


1.56 


juSv:::!:::!::::::: :::::::::;::::!:!:!:!:.:!! 


•SS 


AuciHt 


.28 


September. 


.60 






The Tear. 


14,500 


141 


1,400 


L89 


2&(D 







dszjilwabx bivzb at port jsrvis» k. t. 

Location. — ^At toll bridge at Port Jervia, Orange County, 1 mile above Nevenrink 
River and 6 miles below Mongaup River. 

Dbainaok area.— 3,250 square miles. 

Rbcobos available.— October 12, 1904, to September 30, 1918. 

Gaob. — Staff, in two sectionB; the upper section vertical and attached to downstraam 
end of left abutment; the lower section inclined, about 30 feet downstreaoi. 
Prior to June 20, 1914, a chain gage on the bridge was used; read by Mrs. Bella 
Fuller. 

DiscHABGB miTasurembnts. — ^Mado from the highway bridge or by wading. 

Channel and control. — Gravel; occasionally shifting. 

Extremes of discharge — Maximum stage recorded during year, 12.3 feet at 8 a. m. 
October 31 (dischaige, 61,600 second-feet); minimum stage recorded, 1.1 feet, 
8 a. m. August 26 and 5 p. m. August 28 (discharge, 390 second-feet). 

1904-1918: Maximum stage recorded, 16.0 feet at 8 a. m. March 28, 1914 (dis- 
chaige, 92,700 second-feet) ; minimum stage recorded, 0.60 foot at 8 a. m. tSeptem- 
ber 22 and 23, 1908 (dischaige, 175 second-feet). 

Ice. — Stage-dischaige relation somewhat affected by ice. 

Accuracy. — Stagenlischaige relation practically permanent between dates of shifting; 
affected by ice during large part of January and February. Rating curve w^ 
defhied between 1,000 and 30,000 second-feet. Gage read to hundredths twice 
daily from October 1 to December 31, and to tenths once daily, January 1 to 
September 30. Daily dischaige ascertained by applying mean daily gage hei^t 
to rating table. Open-water records good; winter records fair. 

Cooperation.— Gage heights, October 1 to June 30, furnished by United States 
Weather Bureau. 

Diadiarge measuremenU of Delaware River at Port Jervis, N. K, during the year ending 

Sept. SO, 1918. 



Dttte. 



Oct. 17 
Feb. 8s 
ICu-. 13 

12 



Madeby- 



E. D. Burdiftrd 
C. C. Covwrt.... 
E. D. Burohard 
do 



Oan 
heigbt. 



Fett. 
2.37 
3.10 
4.82 
4.80 



Dls- 
diarge. 



SteM. 
1,800 
1,170 
0,450 
0,640 



Date. 



Made by- 



June 8 J. W. Moulton. 

Kn%. 13 E. D. Burohard 

13 do 



Qace 



FoeL 
3.10 
1.60 
1.53 



Db- 
ehttse. 



8tc, 



3,») 
650 
857 



• MMMtraMBt made throufdi inoomplete lot oovfr. 
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Daibf duAarge, in aeoond'/Bety of Delaware River at Port Jervi$t N. T,,for the fear ending 

Sept. SO, 1918. 



D»y. 



1. 

2. 
i. 
4. 
5. 

6. 

7. 
8. 
9. 
10. 

11. 
12. 
W. 
M. 
15. 

16. 
17. 
18. 
U. 
20. 

21. 
23. 
23. 
24. 
25. 

3S. 
27. 
28. 
29. 
30. 
21. 



Oct. Not. Dec. Jen. Feb. Mar. Apr. May. June. July. Aug. Sept. 



685 
685 

ooo 

780 

780 
880 
990 
1,110 
990 

880 

1,110 
3^650 
3,470 

3,070 
1,890 
1,890 
1 720 
1,730 

4,460 
3,910 
3,400 
2,920 
4,460 

%^ 
7,080 

6,010 

7^080 

9)420 

61,600 



33,500 
19,200 
13,100 
lO^SOO 
8,200 

7,080 
6,010 
5,680 
4,760 
3,910 

3,910 
3 650 
3,160 
2,920 
2,690 

2,690 
2,690 
2,470 
3,360 
2,260 

2,070 
2,070 
4,460 
4,180 
3,660 

3,400 
3,160 
3,920 
2,690 
2,470 



2,930 
3,160 
3,160 
8,160 
2,920 

2,470 
2,070 
1,730 
1,390 
l'730 

2,070 
2,920 
2,600 
2,470 
2,260 

2,000 
2,000 
1,900 
1,700 
1,600 

1,600 
1.600 
1,600 
1,600 
1,700 

1,600 
1,700 
1,600 
1.500 
1,400 
1,300 



1,200 
1 jOO 
1.300 
1,200 
1,200 

1,000 
1,000 
960 
1,300 
1,300 

1,300 
1,400 
1,600 
1600 
1,700 

1,700 
1,900 
1,500 
1,600 
1,300 

1,200 
1,000 
1,000 
1,600 
1,500 

1,200 
i;200 
1,100 
1,100 
1,100 
1,100 



1,200 
1,100 
1,000 
1,000 
1,000 

1,000 
1,000 
1,200 
1,200 
1,200 

1,200 
1,000 
1,200 
1,600 
2,400 

3,600 
8,500 
8,000 
7,000 
11,600 

35,000 
29,000 
15,100 
10 700 
8,200 

8,600 
85,000 
24,600 



14,100 
28,200 
18,600 
14,100 
11,600 

11,600 
20,500 
.14,100 
11,600 
10,300 

12,100 
9,010 
7^810 
14,100 
15,100 

12,100 
11,200 
15,100 
16,200 
18,600 

20,600 
21,800 
23,900 
19,800 
15,100 

13,100 
11,200 
9,010 
7,430 
7,060 
6,700 



6,700 
7,430 
8,200 
9,010 
8,600 

8,200 
6,010 
5,360 
5,050 
9,840 

10,300 
9,010 

f'JSS 
8,300 

13,100 

16,200 
14,100 
15,100 
16,800 
13,600 

11,600 
19,200 
21,200 
16,300 
13,600 

11,200 
9,010 
7,810 
6,700 
6,350 



7,810 
7,060 
6,700 
5,680 
5,360 

5,060 
4,750 
4,460 
3,650 
3,400 

3,160 
2,920 
4,460 
7,430 
6,350 

5,060 
4,460 
3,910 
3,660 
3.650 

6,010 
6,360 
5,360 
4,750 
3,910 

3,910 
4,460 
6,010 
6,010 
6,010 
8,200 



7,080 
6,700 
5.360 
3,910 
3,910 

3,650 
3,650 
3,400 
3,660 
2,920 

2,470 
2,690 
3,160 
5,360 
4,180 

3,650 
3,920 
2,470 
3,360 
2,070 

1,890 
2,070 
5,360 
4,400 
3,400 

2,920 
2,470 
2,070 
1,890 
1,720 



2,070 
1,720 
2,070 
1,890 
1,640 

1,340 
1,340 
1,390 
1,560 
1,390 

1,390 
1,470 
1,470 
1,550 
1,720 

1,980 
1,640 
1,560 
1,660 
1,560 

1,550 

1,240 

1,180 

990 

880 

780 
780 
685 
685 
685 



780 
880 
780 
733 
780 

686 

642 
686 
686 

733 

733 
685 
780 
780 



090 
780 
685, 
662 
490 

466 
423 
390 
390 
390 

390 
466 
390 
456 
456 
456 



830 
880 
1,110 
985 
780 

780 
68{» 

643 
600 
636 

400 
400 
490 
663 
880 

780 
686 
686 
880 
1,060 

1,640 
2,090 
2,300 
1,890 
1,660 

1,660 
6700 
7,430 
5,060 
3,660 



NoTB— Disehaisa Deo. 10 to Feb. 10 estimated, because of ioe, from diaoharKe measurements, westher 
noords, study of recorder grndi, and oomparison with slmUar studies for stations oo the East and West 



Uonlhhf diaduarge of Delaware River at Port Jarvis, N. 7; for the gear ending 8epL SO^ 

1918. 

[Drainage area, 3,260 square mUes.] 



Month. 



Discharge in second-feet. 



Maximum. 



Mtniminn, 



Per 

square 



Run-off 
(depth in 
incneson 
drainai^ 

area). 



October... 
Nonmlicr. 
December. 
Jsmrj... 
i^'cbruary. . 
lisidi..... 

p.- 

Juoe 

July 

-mi 

The year. 



61,600 

33,500 

3,160 

1,900 

35,000 

28,200 

21.200 

8,200 

7^000 

2,070 

990 

7,430 



685 

2,070 

1,300 

960 

1,000 

6,700 

5,060 

2.920 

1,720 

685 

390 

490 



4,710 

5,730 

2,030 

1.290 

7,980 

14,300 

10,700 

5,130 

3,460 

1,370 

629 

1,640 



1.46 
1.76 
.624 
-397 
2.46 
4.38 
3.80 
1.56 
1.06 
.422 
.194 
.605 



1.67 

1.96 

.73 

.46 

2.66 

5.06 

3.66 

1.83 

1.18 

.49 

.23 

.66 



61,600 



390 



^8 



1.50 



20.36 



DXLAWAXX XXVXm AT VO/SKUPmUL, V. J. 

LoCAiiOM.— At toU suipendon Inidge between RiegeUville, N. J., and RiegeUvillc, 

PiL, 600 feet above Maecoiietcoiig Hirer and 9 miles below Lehigh River. 
Dbahcaox a&xa.— 6,430 square miles. 

4W— a— ^«F *n — n 
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Rbcords avaHiABLb.— July 3, 1906, to September 30, 1918. 

Gaob.— Staff in three eectione installed November 14, 1914, on left bank (New Jeteey 

eide) at upstream side of bridge; lower section inclined, middle and upper sec- 
tions vertical. Prior to November 14, 1914, chain gage attached to upstream aide 

of bridge. Gage read by Herbert J. Bemholz. 
DiscHABOE MBASUREMENT8. — ^Mado from bridge. 
Channel and control. — ^Laige boulders; practically permanent. 
Extremes of discharge. — MaTimum stage recorded during year, 18.4 feet at 4 p. m. 

October 31 (dischaige, 90,700 second-feet); minimum stage recorded, 1.95 feet, 

August 28 (discharge, 1,420 second-feet). 
1906-1918: Maximum stage ^ recorded, 25 feet March 28, 1913 (dischaige, 

144,000 second-feet); minimum stage recorded, 1.55 feet 8 a. m. Sept. 20, 1906 

(dischaige, 870 second-feet). 
IcB. — Stage-dischaige relation affected by ice during severe winters only. 
Diversions. — ^The Delaware division of the Pennsylvania canal diverts about 250 

second-feet from Lehigh River near its mouth from about the last of March to the 

middle of December each year. 
AocuRACT. — Stage-discharge relation practically permanent; affected by ice to some 

extent during December, January, and February. Rating curve well defined. 

Gage read to quarter-tenths twice a day. Daily dischaige obtained by applying 

mean daily gage height to rating table. Records good. 
No current-meter measiu^ments were made during the year. 

DaUy discharge f in secorui-feety of Delaware River at RiegelsviUe, N, J., for the year ending 

Sept. SO, 1918. 



Day. Oct. Nov. Deo. Jan. Feb. Mar. Apr. May. June. Jaly. Aug. Bept 



1. 
2, 
3. 
4. 
5. 

e. 

7, 
8. 
9. 
10. 

u. 

12, 
13. 
14, 

15, 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25, 

26. 
27. 
28. 
29. 
30. 
31. 



1,990 
1,990 
1,990 
1,990 
1,990 

2,160 
2,080 
1,990 
2,340 
2,250 

2,160 
2,160 
2,630 
2,9i0 
3,390 

4,140 
3,800 
3,160 
2,940 
3,300 

4,140 
5,310 
5,610 
5,310 
8,lb0 

10,500 
11,600 
9,160 
9,8«0 
13,900 
73,300 



62,400 
34,500 
24,000 
18,800 
15,000 

12,400 
10,900 
0,840 
8,820 
8,150 

7,400 
6,850 
6,540 
6,230 
5,610 

5,610 
5,010 
4,710 
4,710 
4,420 

4,420 
4,710 
5,610 
7,490 
8,150 

6,850 
5,010 
4,710 
4,420 
4,710 



5,610 
5,610 
5,920 
5,610 
5,610 

5,010 
4,420 
3,880 
2,730 
2,160 

2,840 
2,940 
2,940 
2,940 
3,160 

3,390 
3,630 
3,880 
3,880 
3,880 

4,140 
4,140 
4,420 
4,140 
3,880 



3,160 
2,940 
2,530 
2,530 
2,340 



2,340 
2,340 
2,340 
2,340 
2,160 

2,160 
2,160 
2,060 
2,160 
2,160 

1,990 
7,820 
8,820 
7,490 
7,170 

5,610 
5,310 
5,010 
4,710 
4,420 

4,710 
5,010 
4,710 
5,010 
4,710 

3,880 
3,880 
3,880 
3,880 
3,390 
3,390 



3,390 
3,390 
3,390 
3,390 
3,390 

3,390 

3^390 
3,280 
3,390 

3,390 
3,390 
3,630 
5,920 
10,500 

13,100 
12,000 
11,600 
13,900 
56,700 

65,300 
46,500 
27,700 
22,600 
20,700 

66,800 
50,500 
52,500 



44,200 
32,700 
31,600 
29,300 
25,600 

23,500 
33,300 
35,700 
24,500 
25,600 

22,600 
20,700 
18,800 
23,500 
86,900 

30,400 
25,600 
25,000 
28,800 
28,800 

32,100 
33,300 
34,500 
31,000 
26,600 

22,600 
19,700 
17,100 
14,200 
13,100 
12,400 



12,000 
11,600 
12,400 
15,000 
14,600 

13,100 
11,200 
9,840 
10,900 
16,300 

21,600 
19,700 
18,400 
19,700 
23,500 

29,300 
31,000 
31,600 
34,500 
35,100 

35,100 
38,100 
46,400 
38,100 
33,300 

24,500 
20,700 
18,000 
16,300 
14,600 



13,900 
14.600 
13,900 
12,700 
12,000 

10,900 
10,200 
9,500 
8,820 
8,480 

8,480 
8,480 
8,480 
10,200 
12,700 

12,700 
10,900 
0,500 
8,480 
8,150 

8,480 
10,900 
10,900 
10,200 

9,160 

8,480 
7,820 
17,500 
12,400 
11,200 
12,700 



14,600 
12,400 
10,200 
8,820 
7; 490 

7,490 
7,490 
8.150 
7,820 
6,860 

7,490 
6,860 
7,490 
7,820 
8,830 

7,490 
6,540 
5,610 
5,010 
4,420 

4,140 
5,920 
8,150 
9,160 
7,490 

6,230 
5,310 
5,010 
4,420 
3,880 



4,710 
4,140 
4,140 
4,140 
3,880 

3,880 
3,390 
3,160 
3,160 
2,940 

8,160 
3,050 
3,050 
3,300 
3,880 

3,630 
3,390 
3,630 
3,390 
2,940 

2,730 
2,730 
2,530 
2,530 
2,630 

2,530 
2,340 
2,840 
2,340 
2,340 
4,710 



880 
940 
730 
530 
340 

530 
340 
160 
160 
900 

900 
990 
340 
160 
800 

940 
840 
340 
080 
820 

820 
660 
660 
580 
580 

500 
500 
420 
500 
580 
660 



4,140 
2,340 
2,530 
2,440 
2,140 

2,440 
2,340 
2,250 
1,900 
1,900 

1,830 
1,830 
1,990 
1,990 
1,990 

2,100 
1,990 
1,990 
1,990 
2,440 

3,630 
4,710 
4,710 
4,4» 
3,880 

3,390 
4420 
7,190 
7,820 
7,170 



Note.— Discharge interpolated Feb. 5-7 as gage was read to top of ioe. Stage-discharge retatioQ prob- 
ably affected by ice to some extent in I>eceniber and January but do oorreotloQ made tbenfor. Oagenol 
read Feb. 22; disduuge interpolated. 



1 It has been estimated that the flood of Oct. 10-11 , 1903, readied a stage of 41.6 f^ with 1 
ing disdiarge of 275,000 second-feet* 
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Mtmthfy dMiarge of Delaware River at RiegeUville, N. J., far the year ending 8epL SO, 

1918. 

[ Drainage area, 6,430 square miles.] 



IConth. 



Discharge in aecood-feet. 



HfludmnnL 



Ki i^^tmii[ii _ 



Mean. 



Per 
square 
mile. 



Run-off 

(depth in 

inches on 

drainage 

area). 



O ctober 

November..... 

December 

January 

February 

March 

^:::::::::: 

June. 

July 

August 

September 

The year 



73,300 
62,400 
5,020 
8,820 
66,800 
44,200 
46,400 
17,500 
14,600 
4,710 
3,880 
7,820 



1,900 
4,420 
2,160 
1,000 
3,280 
12,400 
9,840 
8,150 
3,880 
2,340 
1,420 
1,820 



6,710 
10,600 
3,800 
4,100 
18,900 
26,600 
22,500 
10,700 
7,290 
3,250 
2,190 
3,220 



LOS 
1.68 
.600 
.638 
2.94 
4.15 
3.55 
1.71 
1.17 
.541 
.376 
.537 



1.24 

1.87 

.69 

.74 

3w06 

4.78 

3.96 

1.97 

1.30 

.62 

.43 

.60 



73,300 



1,420 



9,880 



1.57 



21.26 



NoTB«— To allow for water diverted by the canal, 230 seoond-feet was added to the daily discharge, Oct. 1 
to Dec. 9 and ICar. 16 to Sept. 30, before computing discharge per square mile: first three columns of table 
ttwrefore indicate actual quantity of water flowing in the river: the two remaining columns represent the 
total nm-off from drainage area above Riegelsville, including tne discharge of the canal. 

BSAVXR SXLL AT OOOSS FALLS, H. T. 

Location.— At covered highway bridge in Oooka Falls, Delaware County. 
Drainaob arba. — ^236 square miles (measured on Post Route and topographic maps). 
Records available.— July 25, 1913, to September 30, 1918. 
Gaob. — Vertical staff, in two sections, bolted to rock on left bank under the bridge; 

read by Ralph Rosa and H. B. Couch. 
DiscHABOB MEASUREMENTS. — ^Mado from the bridge or by wading a short distance 

downstream. 
Channel and control. — Coarse gravel, boulders, and solid ledge; practically 

permanent. 
Extremes of discharge. — Maximum stage recorded during year, 12.4 feet at 5 

p. m. October 30 (discharge, about 9,700 second-feet); minimum stage recorded, 

0.84 foot at 7 a. m. and 3 p. m. August 24 (discharge, 41 second-feet). 

1913-1918: Maximum stage recorded, 12.4 feet at 5 p. m. October 30, 1917 

(dischaige, about 9,700 second-feet); minimum stage recorded, 0.70 foot from 

7 a. m. October 12 to 7 a. m. October 13, 1916 (discharge, 30 second-feet). 
Ice. — Stage-discharge relation somewnat affected by ice. 
Accuracy. — Stage-discharge relation practically permanent; affected by ice during 

parts of the period from December to March, inclusive. Rating curve well 

defined betwfMjn 50 and 4,500 second-feet. Oage read to half-tenths twice daily. 

Daily discharge ascertained by applying mean daily gage height to rating table. 

Open-water records good; winter records fair. 

Ditdiarge measiaremenU of Beaver Kill at Cooks Falls, N. Y*., during the year ending 

Sept. 30, 1918. 



Date. 


Hade by— 


A 


Dis- 
charge. 


Date. 


Made by- 


Oa«e 
height. 


Div 
charge. 


Oct 16 
Not. 22 


E. D. Borchard 

C.C. Covert. 


Feet. 
2.32 
2.06 
2.20 
3.10 
2.28 


270 
201 
207 
107 


Mar. 11 

June 7 

Aug. 15 

15 


E. D. Burchard 

J. W.Moolton 


Feet. 
3.39 
2.32 
1.39 
1.39 


316 


Dec 20S 
Jen. 14« 
Feb. 9» 


do 

do 

£. D. Burchftrd 


do 


129 
128 



made through complete ice cover. ^ Measuremeot made through incomplete ice cover. 
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/>a% diadiarge, in ieoond-feet, of Beaver Kill at Cooks FaU$, N, T., for the y&ar ending 

Sept. 30, 1918. 



Day. 



Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


186 


1,730 


371 


200 


130 




1,330 


805 


455 


197 


80 


186 


1,400 


355 


190 


130 




1,800 


705 


371 


197 


72 


176 


1,080 


355 


190 


120 




1,800 


615 


325 


164 


66 


244 


805 


325 


190 


120 




1,940 


570 


296 


176 


62 


aoo 


705 


310 


190 


120 


1,370 


11260 


530 


296 


164 


89 


ao6 


615 


282 


190 


110 




1,020 


490 


260 


146 


76 


186 


282 


256 


200 


110 




910 


455 


355 


146 


64 


175 


404 


244 


190 


110 




806 


371 


325 


146 


69 


2ao 


325 


232 


190 


110 


805 


1,400 


355 


256 


142 


69 


164 


810 


220 


200 


110 


830 


i;4eo 


355 


256 


164 


69 


154 


296 


200 


200 




805 


1,260 


355 


232 


176 


128 


310 


282 


200 


200 




755 


1,080 


340 


866 


164 


120 


244 


296 


20O 


20O 




855 


910 


355 


340 


186 


101 


340 


296 


200 


200 




1,020 


1,020 


1,020 


282 


256 


76 


355 


296 


20O 


200 




755 


1,330 


660 


256 


310 


130 


310 


269 


190 


200 




705 


1,400 


490 


220 


186 


91 


256 


282 


200 


200 




855 


1,200 


455 


206 


164 


73 


232 


325 


200 


200 




1,260 


1,940 


420 


197 


164 


62 


232 


310 


20O 


200 




1,730 


i;400 


387 


197 


142 


69 


530 


296 


200 


190 




2,240 


1,060 


387 


175 


130 


66 


490 


282 


200 


180 


584 


2,720 


1,800 


420 


164 


MB 


48 


325 


404 


200 


180 




3.310 


2,720 


387 


865 


112 


46 


282 


1,140 


190 


170 




2,960 


1,730 


387 


404 


105 


43 


530 


615 


186 


170 




2,160 


1,400 


365 


325 


100 


41 


910 


371 


197 


170 




1,940 


1,140 


340 


256 


96 


122 


570 


355 


197 


160 




1,660 


910 


455 


232 


94 


64 


1,500 


340 


208 


160 




1,400 


805 


420 


197 


89 


61 


1,260 


325 


197 


160 




1,020 


705 


387 


186 


82 


46 


1,940 


340 


200 


150 




910 


706 


325 


186 


86 


73 


7,110 


387 


200 


140 




1,260 


806 


455 


175 


83 


64 


2,400 




200 


130 




1,260 




530 




92 


43 



Sept 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
18. 
14. 
16. 

16. 
17. 
18.. 
19. 
20. 

21- 
22. 
23.. 
24. 
25.. 

26.. 
27.. 
28.. 
29.. 
80.. 
81.. 



244 
132 
80 
67 

50 

66 

S9 
66 
56 

61 

54 
54 

75 
58 
53 

51 
48 
55 
132 
110 

310 
175 
140 
124 
112 

630 
910 
490 



NOTS.— Dfsoharge Deo. 11-23 and Dec. 29 to Mar. 8 estimated, because of ice. from dJsoharge measuie- 
ments, weather records, study of recorder graph and comparison with similar studies for East Braooh of 
Delaware River at Fish Eddy. Braced figures show mean discharge for periods inoloded. 

Monthly disi^iarge of Beaver Kill at Cooks Falls, N, Y,,for the year ending Sept. SO, 1918. 
[Drainage area, 236 square miles] 



Month. 



Discharge in seoond-leet. 



Mfticiim iTn. 



Mean. 



Per 
square 
mile. 



Run-off 

(depth in 

inches oo 

drainage 

area). 



October.... 
November. . 
December.. 
January — 
February. - . 

March 

April 

May 

Juno 

July 

August 

September.. 



7,110 

1,730 

371 

200 



154 
269 
186 
ISO 



3,310 
2,720 
1,020 
855 
310 
130 
910 



705 
706 
326 
164 
82 
41 
48 



722 

505 

230 

184 

417 
1,420 
1,300 

470 

288 

148 
71.6 

164 



3.06 
2.14 
.975 
.780 
1.77 
6.02 
6.51 
1.99 
1.22 
.627 
.303 
.605 



3.51 

3.39 

1.13 

.90 

1.84 

6.94 

6.15 

3.29 

1.36 

.72 

.35 

.78 



The year. 



7,110 



41 



2.09 



28.37 



WEST BRAlf CH OF DELAWABX BIVS& AT EALB ZDDT, V. T. 

Location. — At highway bridge in village of Hale Eddy, Delaware County, 8 miles 

below power dam of Deposit Electric Co. and 8} miles above junction with East 

Branch of Delaware River. 
Drainage area. — 611 square miles (measured on Poet Route map). 
Records available. — November 15, 1912, to September 30, 1918. Records obtained 

at Hancock, about 7 miles below, from October 15, 1902, to December 31, 1912. 
GAOE.^Vertical sta£f in four sections, attached to rocks near right abutment of bridge 

and to abutment; read by William Seeley and W. J. Shanly. 
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Ddosabob MBASimsmNTB.— Made from cable, installed in July, 1916, about 400 feet 
below gage. Previous measurements made from highway bridge or by wading. 

Ohaknxl and oomtbol. — Coarse gravel and boulders; practically permanent. 

EzTRBMBS or nisoHABOB. — Maximum stage reoorded during year, 13.4 feet at 4 p. m. 
February 20 (stage-discharge relation affected by ice, discharge not determined); 
miTi^mnTn stage recorded, 1.5 feet several times in August (discharge, 65 second- 
feet). 

1912-1918: Maximum stage recorded,^ 15.3 at 5 p. m. March 27, 1913 (dischaige, 
about 25,000 second-feet) ; minimum stage recorded, 1.0 foot at 6 p. m. September 
21, 1913 (dischaige, 34 second-feet). 

loB. — Stage-discharge relaticm seriously affected by ice. 

AociTBACT. — Stage-discharge relation practically permanent. Rating curve well 
defined between 300 and 18,000 seoond-feet. Gage read to half -tenths twice 
daily. Daily discharge ascertained by applying mean daily gage height to rating 
table. Open-water records good; winter records fair. 

DMwrge measurements of West Branch of Delaware River at Hale Eddy^ N. 7*., during 
the year ending Sept. SO, 1918, 



Date. 


Madeby- 


Oa« 


Dis- 
charge. 


Date. 


Made by- 


Oase 
hei^. 


DIs- 
charge. 


Oct. 16 
D«e.Sla 


E. D. Burchard 

C.C. Covert 


2.81 
3.14 
3.63 

s.ao 

4.72 


225 

270 

212 

1,850 


Mar. 

Jane 6 

6 

Aug. 14 

14 


E. D. Btorchard 

J. W. Moalton 


Feet. 
4.71 
3.56 
3.68 
1.62 
1.61 


888 


Jan. 15a 
Feb. 9« 
Mar. 9 


do 

do 

E. D. Burchard 


do 

E.D. Burchard 

do 


876 
94 
92.6 



• MeanraiiiBiit made throa^ oomptote lee cover. 

Daahf discharge, in teeond-feel, of West Branch of Delaware River at Hale Eddy, N, Y.,for 
the year ending Sept, SO, 1918, 

Day. 



6.. 
7.. 
8.. 
9.. 
10.. 

11.. 

fi:: 

14. 
16.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
21.. 



9B.. 
27.. 



lOl. 
II.. 



Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


136 
155 
ISO 
170 
2S0 

325 
325 
306 
200 
832 

216 
2S0 

666 

480 

365 

865 

1,500 

1,180 
720 
720 
900 

2,340 

3,140 
1^340 
2 140 
i;940 

S)80O 


5,900 
8; 800 
2,670 
2 140 
1,760 

1,420 

1,260 

1,110 

970 

840 

780 
720 
660 
655 
665 

480 
465 
466 
410 
410 

410 
480 
900 
840 
480 

388 

346 
432 

SI 


680 
605 
466 
466 
410 

388 
326 
305 
300 
300 

300 
300 
280 
280 
260 

260 
240 
240 
240 
240 

220 
240 
240 
300 
200 

aoo 

800 
200 
170 
150 
90 


100 
100 
120 
170 

85 

40 
90 
110 
130 
130 

160 
360 
260 
260 
280 

280 
280 
280 
260 
260 

280 
280 
280 
280 
280 

260 
960 
260 
260 
260 
260 


260 
240 
240 
240 
240 

240 
220 
220 
220 
220 

240 
300 
420 
800 
1,300 

2,000 
2,400 
2 400 
2,600 
2,600 

2,600 

2,670 

2 670 
2,910 

10,900 
3,800 

3 640 


7,660 
4,060 
3,800 
3,540 
2,560 

4,080 
4,660 
3,030 

1 040 
1,940 

1,760 
1,580 

2 790 
2,670 
2,140 

1,760 
1,760 
2,790 
3,280 
3,540 

4,360 
4,660 
3,030 
2,560 
2;340 

2,040 
1 760 
1 760 
1 420 
1260 
1 180 


1,260 
1,580 
1,860 
1,940 
i;580 

1,260 
1,260 
1,110 
1,860 
2,240 

1,940 
1,940 
1 940 
1,940 
3,150 

3,030 
2,560 
2,340 
2,560 
2,340 

2,340 
3 030 
2,910 
2.340 
2,140 

1,850 
1 580 
1,420 
1 180 
1,180 


1,180 

1,180 

1,110 

900 

900 

780 
790 
780 
660 
656 

580 

505 

1,110 

1,940 

1,760 

1,340 

1,110 

900 

840 

1,340 

2,040 
1670 
1,940 
1,580 
i;960 

1,580 
1850 
2,140 
2,040 
2,140 
1,850 


1,580 
1,180 
1,110 
1,040 
'900 

840 
900 
1,040 
840 
720 

006 

2,560 

2340 

1 420 

'970 

970 
840 
840 
605 
505 

605 
1,860 
1,420 
1 040 
'840 

906 
606 
606 
466 
468 


388 
555 

660 
480 
432 

410 
432 
410 
345 
306 

846 
388 
388 

465 
630 

605 
432 
465 
455 
410 

388 

346 
325 
286 
250 

232 
170 
101 
95 
118 
250 


150 
142 
118 
118 
110 

89 
86 
69 
86 
106 

170 
118 
106 
86 

96 

130 
142 
130 
118 
110 

106 
110 
89 
09 
09 

76 
81 
81 
96 
106 
95 



101 
130 
232 
232 
170 

250 
268 
216 
200 
166 

170 
160 
161 
142 
160 

118 
130 
216 
260 



720 
780 
720 
840 
1,200 

2,340 
2,660 
2,240 
2,040 
1,340 



Nofg.— DIac ha r g e Dee. to Feb. 21 estimated, because of ice, from diaoharge meaaorenients, weathe 
loords, ftndy of recorder graph, and comparison with similar studies for the stalioo at Fish Eddy. 

' Tha obwrv er states that on Oct. 10, 1888, the water rose to an elevation indicated by a nailln a tree near 
OMfSfB. This naU is at gage height 30.3 feet. No data available indicating whether the pressnt rating 
it appilaabla to this ci«e height 
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SURFACE WATEB SUPPLY, lOlR, PART I. 



Monthly discharge of West Branch of Delaware River at Hale Eddy^ N. T.^Jor the year 

ending Sept, SO, 1918. 

[Brolnizig area, 611 square mi]e8.J 



Month. 



Discharge in seoond4e0t. 



lifftTiiHnnL 



mpiTnnm - 



Per 
sqnare 



Runoff 
(depth in 

drainaee 

area). 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

AuRast 

September 

The year, 



12,800 

6,900 

605 

360 

10,900 

7,650 

3,150 

2,140 

2,560 

660 

170 

2,600 



130 

345 

90 

40 

220 

1,180 

1,110 

505 

455 

95 

69 

101 



1,490 

1,090 

296 

217 

1,750 

2,860 

1,990 

1,300 

1,000 

366 

105 

619 



2.44 
1.78 
.484 
.366 
2.86 
4.68 
8.26 
2.13 
1.64 
.699 
.172 
1.01 



12,800 



40 



1,060 



1.77 



3.81 
1.99 
.56 
.41 

%m 

6.40 
8.64 
3.46 
1.83 
.69 
.20 
1.13 



34.10 



SUSQUEHANNA BIVEB BASIN. 
BXTSQUEHAHirA BIVS& AT OOHSXHT, V. T. 

Location. — At steel highway bridge just below Conklin, Broome County, 6 miles 
below Big Snake Creek and 8 miles above Chenango River. 

Dbainaoe area. — 2,350 square miles. 

Records available. — November 13, 1912, to September 30, 1918. Records were 
obtained at Binghamton, 8 miles below, from July 31 , 1901, to December 31, 1912. 

Gaoe. — Stevens water-stage recorder on left bank, just below the bridge, installed 
October 4, 1914. Prior to that date, staff in two sections, the lower section in- 
clined, the upper vertical, attached to left abutment. Water-stage recorder 
inspected by George W. Marvin. 

Discharge measurements. — ^Made from the bridge or by wading. 

Channel and control. — Coarse gravel and boulders; probably permanent. 

Extremes of discharge. — ^Maximum stage during year, from wat^-stage recorder, 
12.87 feet at 10.30 a. m. March 1 (discharge, about 25,900 feet), minimum stage 
from water-stage recorder, 2.40 feet October 1-5 (discharge, 470 second-feet). 

1912-1918: Maximum stage recorded 19.74 feet at the former station in Bingham * 
ton, at 7.40 a. m., March 2, 1902 (discharge, about 62.500 second-feet); minimum 
stage recorded, 1.32 feet at 8.20 a. m. and 4 p. m. September 16, 1913 (dischaige, 
106 second-feet). 

Ice. — Stage-discharge relation affected by ice. 

Accuracy. — Stage-dischaige relation practically permament, except when a£fected 
by ice (a large part of the period from January to March, inclusive) . . Rating curve 
well defined between 250 and 55,000 second-feet. Operation of the wat^-stage 
recorder fairly satisfactory. Daily discharge ascertained by applying mean daily 
gage heighjt to rating table, except for dsLya when th0 mean gage height would not 
give the discharge within 1 per cent whan the discharge is the mean of 24 hourly 
determinations. Gage heights determined by inspecting recorder graph or by 
taking mean of two observations per day. Open-water records good; winter reccarda 
fair. 
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Ditekarge meantnmsnU of Staqtuhanna River at Conklittf N. F., during the year ending 

Sept. SO, 191S, 



DiJ. 




hilfft. 


A- '>^ 


Had* by— 


bei^t. 


Dis- 
obargo. 


Jin. 17^ 


C.C. Corert. 


6.06 
4.25 
ILl 

9.83 


959 
10,600 
11,200 


Mar. 19 

Apr. 20 
June. 4 
Aug 16 


C. C. Oorert. 


FM. 
&46 
6.12 
4.50 
2.73 


8ee.iL 
11,000 


Feb Up 


do 

do 

B. D. Burdiard 


do 


5,740 


Mar. » 


J. W.HOUltOD 


2,620 


8» 


E. D. Burchard 


672 



• liBtBareiiMnt made tbroagfa complete ioe cover. » Measurement made throng incomplete ice cover. 

DaUy dtatharge, in neeond-feet^ ofSuequehanna River at Conklin, N. T,,for the year ending 

Sept. SO, 1918, 



i>*y. 



Oct. Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept. 



1.. 
2.. 
8.. 
4.. 
5.. 

•.. 
7.. 
8.. 
9.. 
10.. 

U., 
12.. 
13.. 
M.. 
15., 

16.. 
17., 
18.. 
19.. 
20.. 

21., 
22. 
23. 
21. 
S. 

26. 
27. 
38. 

39. 
30. 
31. 



506 8,280 
500 '6,860 
470 I 5,380 
506 I 4,640 
537 3,860 



726 
1,010 
1,080 
1,020 

988 

890 
1,060 
1,520 
3,140 
2,000 

1,750 
2,070 
1,810 
1,690 
3,330 

4,530 
3,680 
2,990 
3,640 
6,880 

6,170 
4,840 
5,500 
6,860 
20,400 
28,000 



3,500 
3,160 
2,830 
3,500 
2,360 

2,360 
2,610 
2,510 
2,300 
2,070 

1,350 
1,810 
1,810 
1,810 
1,750 

1,880 
1,810 
2,990 
3,o00 
2,910 

2,210 
1,940 
1,750 
1«0 
1,700 



900 
900 
850 
850 
800 

800 
750 
750 
700 
700 

700 
700 
650 
700 
700 

750 
750 
750 
800 
800 

850 
860 
850 
800 
800 

800 
800 
900 
850 
750 
70O 



800 
800 
800 
950 
960 

1,000 
850 
900 
900 
960 

050 
1,000 
1,600 
2,400 
6,500 

8,500 
10,000 
9,600 
8,000 
6,500 

6,500 
6,500 
6,600 
0,600 
7,000 

7,800 
8,000 
9,600 



12,000 
11,000 
9,000 
7,000 
6,600 

7,000 
10,000 
11,000 
8,500 
8,000 

8,000 
7^500 
7^000 
12,000 
13,000 

10,000 
8,500 
9,500 
12,000 
14,000 

15,500 
16,800 
16,100 
13,100 
10,200 

8,760 
7,660 
6,400 
5,380 
4,050 
4,840 



4,840 
6,170 
6,720 
6,860 
6,170 

4,640 
3,960 
3,690 
4,980 
7,100 

6,630 
6,720 
6,380 
6,670 
11,600 

12,800 
10,600 
10,800 
10,500 
8,280 

6,860 
9,600 
11,300 
9,740 
8,280 

6,860 
6,720 
6,060 
4,330 
4,630 



5,170 
6,720 
6,170 
4,630 
4,230 

3,770 
3,500 
8,240 
2,990 
2,500 

2,440 
2,280 
5,460 
13,700 
10,500 

6,860 
4,840 
3,960 
3,330 
3,060 

6,130 
6,280 
6,720 
4,740 
3,690 

4,640 
7,330 
7,330 
5,280 
7,500 
6,170 



630 
460 
760 
670 

270 
200 
060 
010 
997 

890 
803 
726 
656 
663 
663 



607 
672 
568 
624 
612 

630 
612 
506 
488 

500 

630 
630 
636 
726 
768 

691 
663 
658 
630 
530 

530 
830 
530 
530 
530 



530 



680 
530 



800 

1,800 

1,350 

979 

775 

882 

826 
696 
712 
642 

600 
644 
680 
733 
670 

677 
712 
818 
914 
1,300 

2,500 
2,440 
1,940 
1,570 
1,400 

3»930 

7;ioo 

6,400 
4,640 
3,240 



KOR.— Diadiarge Oct. 31 to Nov. lOestimated Jor lack of rage-height record, from study of recorder naph 
and eomparisoQ with record of flow of Chenango River near uhenango Forks. Discharge Nov. 30 to lur, 20 
estimated, because of ice, from discharge measurements, weather records, study of recorder grai^i, and 
mnparlaoD with similar studies for Chenango River near Chenango Forks. 
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ST7BFA0E WATBB SUPPLY, 1«18, PABT I. 



MofUhiif dMiarge o/8u»qudianna River at Conklin, N. Y.,/or the year e/nding 8epi, 59, 

1918. 

|]>iBliHis0 ana, 2,850 square mllM.] 



Moofth. 



DiidharfB In aeoGodtet. 



Ifi^Tfinntin. 



Per 

OTfUare 
mile. 



Rmwrff 
(depth in 
InonetoQ 
diminaee 

area). 



October... 
November. 
December. 
January... 
February.. 

llarch 

AprU 

Juiie.1.!!!! 

July 

August — 
Qber. 

The year 



28,000 

8,280 

1,800 

000 

10,000 

16,800 

12,800 

13,700 

6,720 

2,610 

708 

7,100 



470 

1,350 

050 

050 

800 

4,840 

3,500 

2,280 

1,250 

650 

488 

544 



3,840 
2,870 
1,230 

782 
4,360 
0,080 
7,130 
5,200 
2,800 
1,400 

568 
1,750 



1.03 
L22 
.523 
.388 
L86 
4.12 
3.03 
Z21 
L22 
.590 
.288 
.744 



28,000 



470 



3,400 



1.47 



L88 

L36 

.00 

.38 

L93 

4.75 

S.38 

2.55 

L36 

.•» 

.27 



10198 



OHBHAVOO BI7MR VBAS OHZVAVOO 70BX8, V, T. 

Location. — ^About H miles below Tioughnioga River, 2 miles by road below Chenango 
Forks post office, Broome County, and 11} miles above Binghamton and mouth. 

Drain AG B abba. — 1,380 square miles; area from which water is diverted not in- 
cluded. See "Diversions." 

Records availablb. — November 11, 1912, to September 30, 1918. Records were 
obtained at Binghamton July 31, 1901, to December 31, 1911. 

Gaob. — Stevens water-stage recorder on the left bank on the farm of Erastus Ingraham. 

DiscHABGB MBABXJBBMBMT8. — ^Mado from Cable about 100 feet above the gage or by 
wading. 

Channel and oontbol. — Sand, gravel, and small cobble stones; practically pei^ 
manent. 

Extrembb of DI8CHABOB. — Maximum stage during year, from water-stage recorder, 
10.75 feet at noon May 14 (discharge, about 22,000 second-feet); minimum stage 
recorded, 2.40 feet at 4 p. m. August 4 and 7 a. m. August 5 (discharge, 170 
second-feet). 

1901-1918: Maximum stage recorded, 12.18 feet from noon until 1 p. m. Apnl 
2, 1916 (discharge, 27,900 second-feet); minimum stage recorded, 4.6 feet at the 
former station in Binghamton at 8 a. m. August 29, 1909 (discharge, about 10 
second-feet). 

Ice. — Stage-discharge relation affected by ice. 

Diversions. — The nm-off from 87.3 square miles at head of Chenango River and from 
15.7 square miles at head of Tioughnioga River is stored in reservoirs and, except 
for discharge over the spillways, is diverted out of the drainage area into the Erie 
canal. The drainage area for Chenango River does not include these two areas. 

Accuracy. — Stage-discharge relation practically permanent except when affected by 
ice (a large part of the period from January to March, inclusive). Rating curve 
well defined between 120 and 35,000 second-feet. Operation of the water-stage 
recorder fairly satisfactory throughout the year. Daily discharges ascertained by 
applying to rating table mean daily gage height, determined by inspecting reccmier 
graph, or for days of considerable fluctuation by averaging the hourly diachaige. 
Open-water records good; winter records fair. 
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Di$dmrge msatwremeniM of Chenango River near Chenango Forkif N. 71, during the year 

ending Sept, SO, 1918, 



Data. 


ICadaby— 


^. 


Dla- 
diargo. 


Data. 


liMleby— 


i^t 


Dfo. 
Charge. 


Oet 14 
Dm. 1^ 


E. D. Boftdiafd 

CC.Goirwt. 


reet, 
4.02 
S.M 
5.06 
4.20 
0.35 


838 

640 

505 

8,880 


ICar. 7a 
22 
Apr. 26 
June 3 
Aug. 16 


E. D. Burohard 

C. C. CoT«rt 


Feet. 
8.08 
9.06 
4.72 
3.87 
3.01 


Sec-tU 

10,600 

14,800 

3,100 

1,680 

560 


Jan. 16» 
Fbb. 11» 


do 

do 

do 


do 

J. W.Moulton 


Mar. 2b 


E. D. Burchard 



• Miiunwiifit made through inoomplete ioe ooTer. ^ Ifeasorement made through complete Ice cover. 

DaXig discharge , in eecond-feetf of Chenango River near Chenango Forks ^ N, Y.^for the 

year ending Sept, SO, 1918, 



B^y. 



1.. 
s.. 

3. 

4. 
S.. 

«.. 
7.. 
8. 
0. 
10. 

U. 
12. 
U. 
M. 
15. 

M. 
17. 
18. 
10. 
20. 

21. 
22. 
21. 
21. 

X. 

2S. 
27. 

28. 
2». 
10. 

n. 



Oct. 



740 
750 
740 
750 
1,170 

1»^ 
1,260 
1,(B0 
1,880 
1,310 

1,000 
1,040 

lis. 

1,670 

3,160 
2,270 
1,720 
1,670 
5,210 

4,180 



2,360 
3,140 
7,080 

5,070 
8,660 
4.900 
4,840 
11.600 
1^280 



Nov. 



8,800 
5,920 
4.720 
8,800 
3,160 

2,790 
2,610 
2,270 



Dec. 



1,560 
2,180 
1,630 
1,520 
1,420 

1,280 

1,060 

904 

W 

900 

1,000 
1,100 
1,200 
1,100 
1,000 

960 
900 

860 
860 



800 



850 
850 

850 
850 
800 
800 
750 
700 



Jan. 



600 

560 
560 



440 
420 
409 
400 

400 
420 
440 
550 
650 

660 
500 
480 
440 
360 

360 
880 
380 
380 
880 

380 
380 
380 
380 
380 
380 



Feb. 



380 
380 
400 
420 

440 
480 
500 
560 
560 

600 

700 

1,100 

1,600 

2,600 

3,800 
4,200 
3,600 
5,500 
9,500 

9,000 
8,000 
8,000 
7^000 
7,000 

10,000 
9,500 
8,600 



ICar. 



8,000 
9,000 
7,000 
4,200 
3,400 

6,600 
10,000 
7,500 
7,000 
7,000 

7,500 
8,000 
10,000 
17,800 
16,600 

11,800 
10,900 
13,400 
11,200 
13,000 

14,200 
14,200 
12,700 
9.400 
7,100 

5,800 
4,810 
3,960 
3,550 
3,550 
3,560 



Apr. May. 



3,550 
3,860 
4,280 
4,500 
8,160 

2,520 
2,180 
2,100 
4.970 
4,960 

4,060 
8,760 
3,550 
5,030 
8,800 

7,100 
5,430 
7,660 
6,440 
4,600 

4.060 
5,560 

4,720 
3,860 

3,160 
2,790 
2.360 
2,100 
2,700 



3,260 
2,970 
2,270 
2,360 
2,100 

1.860 
1,660 
1,560 
1.410 
1,380 

1,570 
1.530 
3,960 
5,640 
3,350 

2,440 
1.940 
1,660 
1,600 
1,300 

5,680 
3,160 
3,160 
2,520 
2,700 

2,790 
4,170 
3,760 
3,160 
2,970 
3,360 



June. 



3,160 
2,100 
1,620 
1,700 
1,170 

1,300 
3,260 
2,880 
1.760 
1,520 

1,560 
3,810 
3,580 
2,440 
1,860 

1,400 
1,270 
1,140 
1.010 
904 

827 
2.190 
1,940 
1,570 
1,260 

1,020 
871 
761 
710 
982 



July. 



3,160 
1,860 
1,600 
1,400 
1,200 

950 
850 
750 
700 
750 

2,000 
2,930 
1,860 
1,520 
1,630 

1,300 
1,200 
1,400 
1,100 
900 

750 
660 
574 
772 
888 

700 
555 

360 
622 
604 
604 



Aug. 



414 
322 
232 
246 

398 
398 



487 

555 

487 
487 
860 



438 
438 
438 
438 
438 

414 
360 
322 
322 
822 

822 
821 
322 
322 
322 
322 



Sept. 



338 
360 
360 
360 
360 

360 
360 
360 
360 
360 

360 
360 
414 
574 
740 

772 
740 
882 
970 
1,780 

2,610 
1,600 
1,700 
2,180 
3,160 

3,960 
4,060 
2,610 
1,660 
1.360 



Noo^—Dinharge Deo. to Mar. 13 ettimated, beeanse of lee, from dlnhargs measurements, weather 



molds, stody of reoocder 



ilOanI 



, and comparison with similar studies for Susaoehanna River at Conklin. 



Dinbaiipe May 18 to JunelO and July 23 to Sept. 30 determined ftom semlda J iy observations on the staff 
MB, dIschaneJuly 3-7 and iMSestimated by oo mp a ri sop of naorder graph ^rith that for the Smqunhanna 
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Monthly diaeharge of Chenango River near Chenango Forke, JV. Y'lfor Ihe year endin§ 

Sept, 30, 1918. 

[Dmlnage area, 1,380 square miles.] 



Month. 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year 



Discharge in second-feet. 



Ifi^TfiniTni- 



i4,aoo 

8,800 
2,180 
650 
10,000 
17,800 
8,800 
6,080 
3,810 
8,160 
860 
4,060 



17,800 



IflTitmnTn _ 



740 

1,120 

700 

360 

380 

3,400 

2,100 

1,300 

710 

360 

232 



232 



Mean. 



3,130 
2,160 
1,040 

452 
3,740 
8,790 
4,300 
2,680 
1,720 
1,160 

400 
1.200 



2,560 



Per 
square 
mile. 



127 
1.67 
.754 
.328 
2.71 
6.37 
3.12 
1.94 
1.25 
.841 
.296 
.870 



L86 



Run-off 

(depth in 

incnescn 

drainage 

area). 



2.62 

1.75 

.87 

.38 

2L82 

7.34 

8.« 

2.21 

L40 

.97 

.34 

.97 



i.18 



OHBMinrO RIVER AT OHEKTJHO, N. T. 

Location. — ^At highway bridge about midway between Chemung, Chemung Coanty, 
N. Y., and Willawana, Pa., half a mile upstream from State line and 10 miles 
above mouth. 

Drainaob arba. — ^2,440 square miles. 

Records available. — September 11, 1903, to September 30, 1918. 

Gaob. — ^Tape gage at the upstream side of the right span of the bridge; read by D. L. 
Orcutt. 

Discharge mbasxtrembnts. — Made from the bridge or by wading. 

Channel and control. — Sand and gravel; occasionally shifting. 

Extremes op piscHARGB.^Maximu m stage recorded during year, 17.96 feet at 7 
a. m. March 15 (discharge, about 67,000 second-feet); minimum stage recorded 
1.64 feet at 6.30 a. m. August 30 (discharge, 146 second-feet). 

1903-1918: Maximum stage recorded, that of March 15, 1918; minimum stage 
recorded, 1.47 feet at 7 a. m. August 14, 1911 (dischaige, about 49 second-feet). 

Ice. — Stage-discharge relation affected by ice. 

Regulation. — ^Power is developed above the station, the largest plant being at Elmira, 
N.Y. 

Accuracy. — Stage-dischaige relation probably permanent between dates of shift; 
a£fected by ice for a large part of the period from December to March, inclusive. 
Rating curve well defined between 200 and 45,000 second-feet. Gage read to 
hundredths twice daily. Daily dischaige ascertained by applying mean daily 
gage height to rating table. Open- water record good; winter record fair. 

Diaeharge meaeurementa of Chemung River at Chemung, N, K, during the year ending 

Sept. SO, 1918. 



Date. 


Made by- 


A 


Dls- 
cbarge. 


Date. 


Mideby- 


i^t. 


Dto- 
obaisa. 


Oct. 18 


E. D. Burchard 

C.C. Covert 


Feet. 
8.17 
3.46 
3.38 
6.19 


'if. 

4,420 


Mar. 30 

Apr. 28 
Jime 1 
July 19 




6.91 
4.16 
4.86 
3.08 


^"5;1S6 


Dec. 30 


do 

E. D. Burcbard 

do 


3600 


Feb. 10ft 
Mar. 6 


E. D. Burcbard 

do 


8,710 
'836 



a Measurement made tbrougb incomplete ice cover. ^ Measurement made ttaroo^ complete ice oovcr. 
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DaUy diacharge, in Meeond-feei, of Chemung River at Chemung. N, Y,, for the year ending 

Sept. SO, 1918. 



Day. 



OiA. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


lUy. 


June. 


July. 


Aug. 


Sept. 


603 


7.860 


870 


700 


400 


26,700 


1,860 


2,290 


3,650 


630 


299 


168 


688 


5,760 


960 


650 


380 


18,000 


1,860 


2,600 


2,600 


561 


282 


192 


588 


4 660 


870 


650 


360 


10,400 


2,000 


3,140 


2,000 


339 


265 


208 


WT 


3,840 


1,000 


600 


340 


6 760 


3,100 


1,880 


1,540 


518 


250 


227 


710 


3; 280 


870 


600 


260 


4,440 


2,760 


1,640 


1,420 


490 


843 


200 


1,050 


2,760 


790 


600 


280 


5,080 


2,140 


1,480 


1,360 


470 


388 


200 


960 


2,440 


750 


600 


320 


10,400 


1,860 


1,480 


2,760 


461 


461 


208 


870 


2,290 


670 


600 


320 


4,860 


1,730 


1,300 


3,100 


401 


364 


338 


750 


2,000 


490 


550 


320 


4,440 


8 280 


1,260 


1,730 


877 


821 


288 


8T0 


1,800 


500 


650 


340 


7,280 


4,240 


1,150 


1,300 


377 


290 


266 


830 


1,730 


700 


550 


380 


8,440 


3,460 


1.200 


1,200 


3n 


389 


208 


670 


1,540 


850 


650 


480 


5,080 


3,460 


1,360 


2 000 


407 


630 


200 


1,730 


1 420 


800 


600 


16,800 


11,400 


3,280 


1,420 


3,100 


438 


632 


232 


1,860 


1,300 


850 


550 


12,400 


38,200 


5 530 


2,600 


1 860 


389 


401 


255 


1,300 


i;20O 


1,000 


600 


12,400 


64,900 


20,400 


2)440 


i;360 


343 


360 


626 


1,430 


1,150 


1,000 


600 


U'?? 


12,400 


^'iS2 


1,730 


1,150 


343 


302 


383 


1,600 


1,150 


1,000 


600 


3,840 


8,440 


23,000 


1,480 


'960 


332 


288 


432 


1,200 


1,150 


900 


600 


2,600 


6,490 


22,500 


1,250 


830 


310 


366 


870 


1,060 


1,050 


900 


600 


2,140 


5 300 


12,400 


1,150 


750 


299 


236 


1,200 


16,800 


1,000 


850 


550 


19,200 


6,000 


7,560 


1,050 


670 


209 


204 


1,480 


7,010 


960 


800 


500 


17,600 


6,490 


6,000 


2,000 


602 


388 


196 


6,760 


4,240 


1,000 


800 


500 


4,440 


6,490 


7,560 


2,760 


2,000 


382 


184 


2,600 


3,100 


1 200 


860 


500 


3 460 


5,760 


6,240 


3 460 


3 280 


266 


184 


1 730 


3,650 


1,300 


1,000 


480 


3 100 


4,440 


5 530 


4,440 


2 000 


266 


184 


1 300 


24,300 


1,100 


1,100 


500 


3,100 


3,650 


4,440 


2,760 


1,420 


366 


172 


1,060 


17,200 


710 


1,300 


460 


9,700 


3,180 


3,460 


3,400 


1,100 


432 


168 


1,360 


16,800 


670 


1,500 


460 


11 400 


2,760 


2 030 


4,860 


870 


419 


154 


2,140 


18,000 


790 


1,300 


440 


6,760 


2,440 


2,600 


5,300 


750 


843 


157 


1,600 


13,100 


790 


1,000 


460 




2 290 


2,140 


3,460 


790 


299 


164 


1,300 


l/,200 


830 


800 


420 




2,000 


2,140 


8 440 


670 


288 


154 


1,000 


13 800 




750 


400 




2,000 




6,240 




277 


161 





1... 

2... 
3... 
4... 
5... 

«... 
7... 
8... 
9... 
10... 

11... 
12.. 
13... 
14.. 
15.. 

16. , 
17.. 
18.. 
19.. 
20.. 



21.. 
22.. 
23.. 
M.. 
25.. 

as.. 

27.. 
38.. 
29.. 
30.. 
31.. 



Note.— Discharge Dec. 10 to Feb. 12 estimated, because of ice, from discbarge measurements, weather 
records, study of recorder graph, and comparison with similar studies for near-by streams. 

Monthly discharge of Chemung River at Chemung , N, F., for the year ending Sept. 30, 

1918. 



[Drainage area, 2,440 square miles.] 










Discharge in a 


M)and-Itet. 
Mean. 


square 
mile. 


Run-off 
(depth in 
inches on 
drainage 

area). 


HoDth. 


Maximum. 


Minimum. 


October 


24,300 

7,850 

1,500 

700 

19,200 

54,900 

33,100 

8,440 

3,650 

630 

630 

6,760 


667 

670 

490 

400 

260 

2,000 

1,730 

1 060 

602 

366 

164 

168 


5,630 

1,960 

898 

550 

5,160 

9,500 

6,750 

3,580 

1,620 

'380 

278 

931 


2.31 
.804 
.368 
.225 
2.11 
3.89 
2.77 
1.06 
.663 
.166 
.114 
.383 


2.66 


Norember 


.90 


December 


42 


Jtnnarr 


.26 


Fehnwy;;v;:: 


3.30 


Mardi...:::;^:: ::::.: :::::: : 


4.49 


April 


S.OO 


May 


1.33 


Jmi...: 


.74 


Jaly 


.18 


August 


.18 


B5«»beiv;;:::::: :::::.:::::::::::::::::::: 


.48 






The year 


54,900 


154 


3,000 


1.23 


16.73 
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OOHOOTON HZVEB VXAS OAMPBXLL, N. T. 

Location. — ^At highway bridge known locally aa Red Bridge, nearly 2 nudes up- 
stream from Campbell, Steuben County, and midway between Campbell and 
Savona. 

Drainaob area. — Not determined. 

Rbcobds available.— July 11, 1918, to Sept. 30, 1918. 

Gaoe. — Standard chain gage fastened to the downstream handrail of the bridge netr 
the left abutment; read by Miss Doiu Wood. 

DiscHABOE MEASUREMENTS. — ^Made f rom bridge or by wading. 

Channel and control. — Fiimly bedded gravel, not likely to shift. 

Ice. — Stage-dischaige relation probably affected by ice. 

Regulation. — Seasonal distribution of flow is probably not affected by opezation of 
small reservoirs above. 

Cooperation.' — Station established by the Lamoka Electric Power Co. under the 
direction of the United States Geological Survey; maintained by the Survey in 
cooperation with the power company and the Sitate of New York. 

Discharge meastLrements of Cohocton River near Campbell, N, Y"., during the year ending 

Sept. SO, 1918. 



Date. 


Madeby- 


Qaee 
hel^t. 


DLs- 
charge. 


Date. 


Madeby- 


bdl^t. 


Db- 


JulyJT 


B. D. Burcbard 

do. 


Feet. 

0.82 

.82 


8ee.-ft. 
M.2 
01.3 


July 10 
Aug. 18 


B. D. Burcbard 

CO. Covert 


FiBtt. 

0.85 
.72 


68.8 









Daily gage height , in feet, of Cohocton River near Campbell , N, Y.,/or the year ending 

Sept. SO, 1918. 



Day. 


July. 


Aug. 


Sept. 


Day. 


July. 


Aug. 


Sept. 


Day. 


July. 


Aug. 


Sept. 


1 




0.01 
.81 
.81 
.02 
.81 

.83 
.80 
.84 
.81 
.85 


0.86 
.71 
.71 
.70 
.70 

.82 
.01 
.78 
.70 
.68 


11 


0.05 
1.03 
.07 
.80 
.83 

.87 
.86 
.84 
.85 
.83 


0.84 
.83 
.76 
.77 
.80 

.76 
.76 
.73 
.74 
.72 


a74 
.70 
.82 
,88 
.76 

.73 

.08 

1.10 

1.41 

2.07 


21. . 


0.78 
.75 
.78 
.83 

1.23 

L04 
.88 
.01 
.84 
.00 
.06 


0.73 
.7t 
.77 
.72 
.70 

.72 

.n 

.70 
.70 
.73 
.78 


1.86 
1 67 


2 




12. 

13 


22 


3 




23 


1.37 
1.31 
1.26 

1.46 
1.42 
1.S1 
1.23 
1.13 


4 




14 


24. 

25 


5 




15 


6 




16 


26 


7 




17 


27 


8. 




18 


28 







10 


20 


10 




20 


30 








31 









mjD CBSBK AT SAVONA, N. T. 

Location. — On fann of L. R. Travis in Savona, Steuben County, half a mile above 

mouth. 
Drainage area. — Not determined. 
Records available. — ^July 8 to September 30, 1918. 
Gaoe. — Vertical staff fastened to timber planted in concrete at the water's edge on 

the left bank 150 feet upstream from farm bridge; read by L. R. Travis. 
Discharge measurements. — Made by wading at the gage or from farm bridge. 
Channel and control. — Fairly well compacted gravel; not likely to shift. Ccm- 

siderable grass grows in stream bed. Control probably submeiged by backwater 

from the Cohocton River during extreme floods. 
IcB. — Stage-discharge relation affected by ice. 
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RsouuiTioN. — OpemtiQii of grist milk at Bradford, 7 miles upstream, causes some 
dhinud fluctuation in flow. 

CooraaATioN. — Station established by the Lamoka Electric Power Go. under the 
direction of the United States Geological Survey; maintained by the Survey in 
cooperation with the power company and the State of New York. 

D%$Aarge meagturemenU of Mud Creek at Savona, N. Y,y during the year ending Sept. 

SO, 1918, 



D»te. 


HMleby- 


Oafe 
hei^bt. 


Dis- 
chargo. 


JolTM 


E. D. Bnrehaid. 


Feet. 
8.tt 
3.40 


""1^4 


Ai]g.ia. 


C.C. Corert 


14.3 









DaUy gage height, in feet, of Mud Creek at Savona, N, F. ,for the year ending Sept, 30, 1918. 



Day. 


July. 


Aug. 


Sept. 


Day. 


July. 


Aug. 


Sept. 


Day. 


July. 


Aug. 


Sept. 


1 




8.64 
8.63 
8.60 
3.68 
3.64 

3.58 
3.66 
3.62 
3.64 
3.63 


8.60 
3.46 
3.48 
3.63 
3.60 

3.48 
3.60 
3.62 
3.47 
3.48 


11 


8.69 
3.66 
3.60 
3.62 
3.54 

3.54 
3.64 
3.54 
3.53 
3.58 


3.63 
3.60 
3.60 
3.62 
3.51 

3.60 
3.63 
3.60 
3.48 
3.50 


3.47 
3.47 
3.68 
3.48 
3.43 

3.40 
3.50 
3.59 
3.47 
4.26 


21 


3.56 
3.60 
3.51 
3.72 
4.04 

3,76 
3.60 
3.54 
3.52 
3.62 
2.63 


3.53 
3.63 
8.66 
3.48 
3.46 

3.47 
3.60 
3.40 
3.50 
3.60 
3.48 


4.06 


2. 




13. 

13 


23 


3.70 


3. 




23 


3.66 


4. 




14 


34 


3.66 


5 




16 


26 


3.66 


6 




16 


26 


3.76 


7 




17 


27. ... 


3.68 


8. 


3.M 
3.56 
3.63 


18. 

19 


28 


3.60 


9. 


29 


3.57 


10 


30 


30 ... 


3.48 






31 











noeA BZVX& vxas xrwihs, h. t. 

Location. — At hi^way bridge, a quarter of a mile below mouth of Canisteo River, 
near village of Erwins, Steuben C!ounty, and 3 miles above junction of Tioga 
and Orfiocton rivers to form Chemung River at town of Fainted Post. 

Drain AGS arba. — ^1,320 square miles (furnished by Robert 0. Hayt). 

Rbcoros availablb.— July 12, 1918, to September 30, 1918. 

Gaob.-— dudn tiear left alMitment, downstream side of bridge; graduated and read 
to quarter-tenths twice daily by Miss Jane Sexton. 

DiBCHABOB icBASURBMBNTS.— Made from bridge or by wading near the control, 100 
yards downstream. 

Cbannbl AND ooNTBOL.^WeU-comx)acted gravel, probably permanent. 

EiTRBMES OF DI8CHABOB.— Maxlmum stage recorded during period, 6.00 feet at 
5.30 p. m. September 20 (discharge, 6,160 second-feet); minimum stage recorded, 
0.92 foot Augost 30 (discharge, 54 second-feet). 

IcB.— Stage-dischaige relation affected by ice. 

Rboulation. — There is no considerable storage to interfere with the seasonal flow. 

AocuBACT. — Stage-dischaige relation believed to be fairly permanent. Rating curve 
well defined for stages recorded. 

CooPBBATioN. — Station established by the Lamoka Power Co., under the direction 
of the United States Geological Survey. Maintained by the Survey in coopera- 
tion with the power company and the State of New York. 
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DitAarge mmturemerUt of Tioga River near Envins, N, Y,, during the year ending 8epL 

SO, 1918. 



Dote. 


ICadeby— 


Omee 
bfli^^t. 


DI8. 


July 17 
17 


"E. D. nurciiaM , 


Feet. 
l.lo 
1.15 
1.28 


800,^ 
125 


. . .do 


134 


Aug. 17 


C.C. Covert 


143 







DaHy discharge^ in second-feet, of Tioga River near Erwins, N, Y., for the year ending 

Sept. SO, 1918. 



Day. 


July. 


Aug. 


Sept. 


Day. 


July. 


Aug. 


Sept. 


Day. 


July. 


Aug. 


Sept. 


1 . 




138 
112 
82 
97 
146 

562 
200 
190 
154 
230 


50 
90 
121 
100 
121 

112 
240 
205 
170 
121 


11 




548 
513 
306 
265 
220 

180 
180 
138 
121 
109 


106 i 
112 
146 , 
432 
294 

220 
890 

1,100 
'900. 

3,920 


21 


U8 

127 
118 
112 
106 

154 
138 
112 
82 
94 
94 


106 
109 
103 
88 
80 

70 
65 
CO 
60 
54 
50 


2,S40 

1,380 

980 


2. 




12 


124 
142 
130 
118 

100 
100 
118 
97 
106 


22 


3 .. 




13 


23 


4... 




H 


24 


830 


6. . 




15 


25 


060 


6 




16 


26 


960 


7 




17 


27 


1,240 
940 


8. 




18 


28. 

29 


9... 


79 


19 


700 


10 . 


20... 


30... 


MM) 








31 











Note.— Daily discharge estimated because of no gage4ieigfat record Aug. 25 to 29 and 31 to Sept. 3, 
inclusive. 

Monthly discharge of Tioga River near Erwins, N. Y.jfor the year ending Sept, SO, 1918. 
[Drainage area, 1,320 square miles.] 



Month. 



August 

September. 



Discharge In seoond-foet. 



Maximum. | Minimum, 



562 
3,920 



Mean. 



172 
653 



Per 
square 
mile. 



0.130 
.405 



Rmhoir 

(depth in 

incnee on 

drainage 

area). 



ai5 

.55 



PATXJXENT BIVEB BASIN. 
PATTJXSVT RIVSB HEAR BXTRTOV8VILLB. WD. 

Location. — At Columbia turnpike bridge, li miles northeast of Burtonsville, Mont- 
gomery County, and about 4 miles northwest of Laurel. 

Drainage area. — 127 square miles. 

Records availablb.— July 21, 1911, to June 15, 1912 (records furnished by United 
States Engineer Office); July 21, 1913, to September 30, 1918. 

Gaoe. — Stevens water-stage recorder referred to a staff gage in three sections on left 
bank about 80 feet below highway bridge; prior to July 23, 1914, a vertical staff 
fastened to left side of bridge pier; datum of recorder is 1.29 feet below that of 
gage on pier. Recorder inspected by Columbus Brashears and Arthur Beall. 

Discharge measurements. — Made from bridge or by wading. 

Channel and control. — Banks are lined with trees and brush and are overflowed at 
stage of about 10 feet. Control is a flat gravel bar about 300 feet below bridge. 
Current is swift under bridge, but sluggish below bridge to control. 
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ExTBBMBs OF DI8CHAROS. — MaxiTniiin Btage during year, 8.68 feet at 12.30 a. m. 
January 14 (discharge, 2,190 second-feet); minimum stage, 1.69 feet August 
25, 26, 27, and 28 (discharge, 47 second-feet). 

1911-1918: Maximum stage recorded, 14.6 feet about 9 a. m. January 12, 1915 
(discharge, from poorly defined rating ciu^e, 5,100 seoond-feet); minimum stage, 
0.18 foot August 25, 1911 (dischaige, 6 seoond-feet). 

IcB. — Stage-dischaige relation affected by ice during severe winters only. 

AccuRACx. — Stage-discharge relation affected by ice December 10 to January 11, 
January 12-14, and January 20 to February 12. Rating curve well defined 
between 50 and 200 second-feet and fairly well defined above 200 second-feet. 
Operation of water-stage recorder satisfactory throughout the year, except for 
period November 7-10. Daily discharge ascertidned by use of discharge Integra^ 
tor, by hourly method, and by use of mean dailyg age hei^t obtained by inspect- 
ing recorder graph. Records excellent 

Diickarge meaturemenU o/Patuxent River near BwrUmtviUe, Md,, during the year ending 

Sept. SO, 1918. 



Date. 


Made by- 


faS^. 


Dla- 
charge. 


Date. 


^^^^ hS^t. 


Die. 
chaige. 


Not. 6 


O.C.SteTeos 

Faikiar and Hortoo. 


Fut. 
2.13 
2.06 


63.4 


Decs.17 
Apr. 6 


Fed. 
O.C.Stevens •2.66 


"^t^ 


12 


StevwisandHoyt 2.20 


87.3 



a Stage-diaoharsB relation afEeeted by iee. 

DaUy discharge, in »ecand-fut, of Patuxent River near BurtanavUle, Md,, for the year 

ending Sept. SO, 1918, 



Day. 



6.. 
7.. 
8.. 
».. 
10.. 



11.. 
12.. 
13.. 
U.. 
15.. 



16.. 
17.. 
16., 
!»., 
20.. 



21., 
22.. 
23.. 
U.. 
2S.. 

as.. 

27.. 
28.. 
29.. 
80.. 
31.. 



Oct. 


Nov. 


Dec. 


Jan. 


65 


76 


75 


19 


M 


72 


55 


23 


53 


76 


50 


23 


51 


76 


48 


23 


50 


72 


46 


23 


40 


72 


43 


23 


40 


70 


42 


23 


49 


67 


55 


28 


51 


63 


62 


23 


56 


59 


02 


28 


55 


55 


100 


49 


53 


62 


84 


1,810 


78 


65 


69 


291 


56 


63 


69 


219 


53 


65 


69 


190 


50 


66 


62 


190 


40 


65 


69 


200 


47 


66 


62 


200 


40 


63 


55 


190 


121 


62 


62 


171 


89 


61 


62 


171 


09 


63 


62 


162 


82 


61 


49 


171 


468 


55 


55 


162 


135 


49 


43 


144 


76 


47 


43 


126 


02 


49 


32 


108 


328 


49 


38 


108 


108 


55 


15 


92 


507 


56 


23 


100 


153 




19 


92 



Feb. 



84 
76 
76 
69 
62 

69 
108 
369 
270 
190 

367 
844 

1,620 
405 

1,150 

357 
171 
148 
323 
944 



144 
162 
162 
153 



153 
124 



Mar. 



117 
103 
08 
92 
177 

130 
153 
117 
107 
126 

87 
02 
121 
312 
346 

162 
126 
110 
97 
89 

700 
430 
200 
161 
157 

130 
117 
114 
108 
105 
102 



Apr. 



100 
97 
94 
94 
87 

84 

81 

82 

229 

1,050 

607 
468 
520 
393 
270 

219 
200 
180 
162 
157 

638 



201 

177 
162 
158 
146 
148 



May. 



200 
151 

lai 

126 
122 

112 
105 
102 
94 
107 

260 
108 
103 
117 
82 

87 
84 
80 
76 
72 

126 
577 
131 
108 
103 

102 
190 
97 
260 
124 
146 



June. 



103 
144 
162 
92 



July. 



63 
58 
51 
51 
50 

49 
47 
45 
44 

41 

41 
41 
121 
78 
58 

47 
43 
44 
47 
47 

41 
38 
35 
35 
38 

36 
35 
35 
36 
74 
76 



Aug. 



53 
45 
43 
41 
42 

42 
40 
270 
55 
47 

47 
95 
171 
72 
63 

40 
32 
34 
36 
34 

30 
28 
26 
24 
22 

22 
22 
22 
40 
47 
171 



Sept. 



162 
49 
41 
39 
38 

43 
43 
38 
42 
40 

96 
37 
87 
87 
32 

84 
82 
186 
84 
62 

162 
69 
50 
47 
41 

41 
41 
41 
36 
37 



. Ig>n.— DiBcbarsB estimated Not. 7-10, aoooont no record. Deo. 10 to Jan. 11, Jan. 15-17, and Jan. 20 
^ Feb. 12, discharge estimated as in table, because of ice, from discharge measqremen^ stud^ of sage- 
Mi^ ^ph, and wearier reoorclSt 
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Monthly dUcharge of PatuxerU River near BurUmeville, Md., for the year endm§ Sept. 

SO, 1918. 



llOQth. 



Discharge in second-feet. 



MudnuuiL 



Per 
■quare 
mile. 



RottKiff 
(depth in 
incoeson 
dratoaeo 

area). 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year 



507 

76 

100 

1,810 

1,620 

700 

1,060 

677 

162 

121 

270 

186 



104 
02.6 
65.1 

167 

326 

164 

254 

136 
74.2 
40.7 
66.6 
55.0 



©.sig* 

.404 
.434 
1.81 
X67 
1.20 
2.00 
1.W 
.584 
.801 
.446 



1,810 



15 



124 



.076 



O.M 

.66 

.50 

1.51 

2.<B 

1.40 

XS 

l.S 

.66 

.46 

.61 



13.38 



POTOMAC BIVBB BASIN. 
POTOMAC BZVBB AT PODTr OF BOOBS, MD. 

Location. — At steel highway bridge at Point of Rocks, Frederick County, about 

one-third mile below Catoctin Creek and 6 miles above Monocacy River. 
Drainage area. — 9,650 square miles. 

Records available.— February 17, 1895, to Septemb^ 30, 1918. 
Gage. — Chain, attached to downstream side of left span of bridge; read by G. H. 

Hickman. Datum constant since September 2, 1902; prior to this date datum 

was 0.45 foot hi^er than at present. Sea-level elevation of gage datum, 200.54 

feet. 
Discharge measurements. — Made from the bridge. 
Channel and control. — Practically permanent. The control is a ledge a few 

hun<lred feet below the station, the ledge extending completely across the river 

except for one relatively unimportant channel. 
Extremes of discharge. — Maximum stage recorded during year, 17.1 feet at 6 

p. m. April 22 (discharge, 115,000 second-feet); minimum stage recorded, 0.49 

foot at 3 p. m. October 1 (discharge, 770 second-feet). 
1895-1918: Maximum stage recorded, 29 feet on March 2, 1902 (dischaige, 

219,000 second-feet); minimum stage, 0.38 foot on September 10, 1914 (disdiai^e, 

540 second-feet). 

The crest of the flood of June 2, 1889, as determined by the U. S. Army Engi- 
neers from high-water marks, reached a stage of 40.2 feet (discharge, 325,000 

second-feet). 
Ice. — Stage-discharge relation seldom affected by ice. 
Diversions. — ^The Chesapeake & Ohio Canal parallels the Potomac on the Maryland 

side. The average discharge of the canal is 75 to 100 second-feet. The disdiarge 

in not included in the following tables: 
Regulation. — Fluctuation at extremely low stages has been noted and is probably 

caused by the operation of power plants on the upper Potomac and tributaries. 
Accuracy. — Stage-discharge relation practically permanent; affected by ice from 

December 12 to February 11. Rating curve well defined except at extremely 

low water. Gage read to himdredths once daily; during high water read oftener. 

Daily discharge ascertained by applying daily gage height to rating table. 

Records excellent except those for extremely low stages, which are fair. 



The following discharge measurement was made by G. C. Stevens and M. I. 
Octobers, 1918: Gage height, 0.70 foot; discharge, 1,120 seoond-foet. 



Walten: 
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DaQy dUchaarge, in teoond-feet, of Potomac River at Point of Rocts^ Md., for the year 

ending Sept, 30, 1918, 



Dmy. Oct. Nor. Dee. Feb. Mar. Apr. Maj. June. July. Aug. Sept. 



1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
0. 

10. 

11. 

13. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21, 
22. 
2S. 
24. 
2S. 

26, 
27. 
29. 
29. 

ao 

31 



770 
1,080 
1,100 
1,060 

045 

835 

1,510 
1,200 
1,100 
1,100 

835 

045 

1,230 

1,260 

1,060 

000 

1,260 
1,220 
1,100 
1,340 

1,030 

045 

065 

11,500 

22; 000 

18^600 
^530 
?760 
7^330 
15^200 
80^100 



18,600 
12,500 
0^070 
6,020 
5^380 

4,840 
4,600 
4,010 
4,010 
3,000 

3,000 
3,540 
2,040 
2,800 
2,660 

2,800 
2,040 
1,010 
1,540 
1,300 

1,200 
1,510 
1,680 
1,700 
2,120 

1,040 
1,540 
1,200 
1,480 
1,7B0 



1,000 
2,250 
2,250 
2,520 
2,660 

2,380 
2,250 
2,120 
2,120 
2,250 

2,250 



63,000 
105,000 
80^500 
68,000 

48,400 
40,000 
33,500 
23,600 
30,100 

700 
600 
38; 500 
21,100 
0,530 

22,300 
33,500 
10,800 



^ 



20^400 
10,800 
14,100 
16,300 
15^200 

15,700 
10^000 
0,070 
0^070 
0^530 

12,000 
11,000 
13,500 
15,700 
43,000 

28,800 
36,100 
10,800 
13,500 
10^500 

0,530 
11,000 
8,620 
0,070 
12,000 

6,520 
6,520 
0,070 
6,520 
4,500 
^750 



6,520 
5^750 
&750 
^380 

4,500 
4,170 
4,010 
7,330 
20,400 

60,600 
50,800 
27,500 
35,600 
03,000 

111,000 
07,100 
03,800 
80,500 
54,000 

37,100 
110,000 
05^400 
35,600 
33,500 

28,800 
20,400 
22,000 
15^700 
14,100 



16^300 
14,600 
11,000 
0,070 
8,630 

8,180 
7,330 
6^520 
6,130 
5^750 

6^520 
6,130 
6,880 
6^020 
5^750 

5,750 
5,380 
4,840 
4,100 
3,5«0 

3,240 
2,040 
3,540 
3,000 
2,660 

3,540 
3,000 
2,040 
3,000 
4,330 
5^380 



5^020 
5^750 
5^020 
4,840 
4,840 

5^380 
4,500 
4,170 
2,520 
2,380 

2,520 
2,040 
2,800 
2,660 
2,520 

2,380 
2,250 
2,520 
2,520 
2,040 

2,800 
3,240 
3,860 
3,000 
2,800 

2,660 
2,530 
2,660 
2,520 
2,730 



2,040 
2,660 
3,240 
4,040 
4,840 

4,500 
4,670 
4,500 
4,170 
4,010 

4,010 
3,860 
8,000 
3,240 
3,700 

3,300 
8,240 
2,040 
2,800 
2,520 

2,040 
2,520 
2,520 
2,380 
2,120 

2,040 
3,240 
2,040 
3,000 
4,330 
2,060 



3,240 
2,040 
3,540 
3,300 
3,240 

2,520 
2,800 
3,000 
3,300 
2,660 

2,250 
2,120 
2,040 
3,000 
3,540 

3,000 
3,240 
2,040 
2,800 
2,660 

2,040 
2,520 
2,380 
2,520 
2,380 

2,250 
2,060 
2,040 
3,240 
3,240 
3,700 



2,040 
2,800 
2,380 
3,700 
3,240 

2,040 
3,700 
3,640 
3,500 
3,000 

2,040 
2,800 
2,380 
2,120 
1,000 

2,120 
2,250 
2,520 
4,500 
6,520 

6,020 
6^720 
6,520 
5,380 
5,020 

5,750 
5^380 
5,020 
4,760 
4,500 



Non.— Discharce estimated, on aooount of lee, from a studv of weather records and dailv gage-height 
naph as follows: Dec. 12^1. 2,700 second-feet; Jan. 1-^1. 2,500 second-feet; Feb. 1-11, 3,200 second-feet. 
Discbarge interpolated Hay 5 and 10, June 30, July 4, and Sept. 8, 22, and 20; discbarge estimated Apr. 0. 

Mmihty diecharge of Potomac River at Point of Rocks, Md., for the year ending SepL 

SO, 1918, 





Discharge in seoond-fBet. 


Run-off 

(depth In 

inches on 

drainage 

area). 


Hcnth. 


Mmrrimnm. 


IflnfTnmn. 


Mean. 


Per 

square 
mile. 


October 


30,100 

18,600 


770 
1,260 


4,770 
3,830 
2,550 
2,500 
28,300 
13,600 
39,800 
5,000 
3,310 
3,380 
2,010 
3^040 


a404 
.307 
.264 
.260 
2.03 
L41 
4.12 
.621 
.343 
.348 
.302 
.408 


0.57 


Norambcr 


.44 


Deeembor 


.30 


Jtmiary 






.30 


Februiiy.... . 






3.05 


Msrcb.. ..::::::::;::::::::::::;:::: ::::: 


43,000 
111,000 

16,300 
5^750 
4,840 
3,700 
6,020 


4,600 
4,010 
2,660 
2,250 
2,120 
2,120 
1,090 


1.63 


April 


4.60 


Itoy... 


.72 


Jane.. 


88 


jSSr.::::::;:;::::::::::;::::::;;::::::::::*:* 


.40 


Aogust 


.35 


8^«nb«;::::;::;;;::::;;::::::;:::::::: ::: 


.46 






The year 


111,000 


770 


0,300 


.073 


13.30 







MOVOCAOT BIVEB HXAB FBXDSBIOX, MD. 

Location. — ^At Ceresville bridge on toll road leading from Frederick, Frederick 
County, to Mount Pleasant, about 3,000 feet below Tuscarora Creek (entering 
from right), 2,000 feet above Israel Creek (entering from left), and 3 miles north- 
east of Frederick. 

^8'— 21--W8P 471 n 
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SURFACE WATER SUPPLY, 1918, PART I. 



Drainaob abba.— 660 square miles. 

Records available. — August 4, 1896, to September 30, 1918. 

Gaob. — Chain attached to downstream side of right span of bridge; read by Eugene 
L. Derr. 

Discharge measurements. — ^Made from the bridge or by wading. 

Channel and control. — Bed composed of gravel and boulders; shifting during 
very high floods. Control not well defined. Banks lined with trees and brush; 
subject to overflow at high stages. 

Extremes op discharge. — Maximum stage recorded during the year, 22.1 feet at 
5.20 p. m. February 20 (discharge, 14,300 second-feet); minimum stage recorded, 
3.85 feet September 16 and 17 (discharge, 54 second-feet). 

1896-1918: Maximum stage recorded, 27.2 feet at 11 a. m. January 13, 1915 
(dischaige, determined from rating curve used for 1916, 19,000 second-feet); 
minimum stage, 3.54 feet several days in October, 1910 (discharge, 15 second- 
feet). 

Ice. — Stage-discharge relation affected by ice during severe winters only. 

AoouRACT. — Stage-discharge relation affected by ice from December 9 to February 
11. Rating curve well defined between 200 and 15,000 sec(md-feet. Discharge 
measurements made during high water of March, 1917, indicate that rating 
curves used prior to 1916 gave results about 20 per cent too laige at high stages. 
Gage read to half-tenths once daily; oftener during high water. Daily discharge 
ascertained by applying gage height to rating table. Records good. 
The following discharge measurement was made by G. C. Stevens: 
January 3, 1918 : Gage height, 5.45 feet; dischaige, 166 second-feet. Stage-discharge 

relation affected by ice. 

Daily discharge , in second-feet, of Monocacy River near Frederick, Md,,for the year ending 

Sept, SO, 1918, 



Day. 



1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10 

U. 
12. 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 



Oct. 



204 
178 
178 
178 
178 

178 
178 
165 
152 
152 

152 
152 
232 
232 
218 

204 
178 
178 
165 



474 

474 

474 

4,730 

8,280 

3,060 
1,030 
4,150 
1,450 
12,400 
4,310 



Nov. 



2,060 
1,640 
1,260 
1,030 



784 
736 
644 
600 
514 

494 
474 
454 
434 



378 
360 
343 
326 
294 

294 
343 
326 
326 



310 
294 
278 
262 
262 



Dec. 



326 
326 
310 
294 
262 

262 
262 
262 



Feb. 



1,320 
4,820 
9,390 
8,010 

9,480 
3,140 
2,920 
2,120 
13,700 

8,830 
5,600 
1,840 
1,570 
2,990 

11,800 
4,070 
2,990 



Mar. 



2,560 
1,910 
1,710 
1,320 
1,710 

1,640 
1,450 
1,320 
1,450 
1,570 

1,450 
1,260 
982 
3,440 
3,590 

1,570 

1,320 

1,140 

982 



832 



736 
713 

600 
535 
556 
494 
494 
454 



Apr. May. June. July. Aug. Sept. 



784 



454 


932 


415 


882 


378 


784 


343 


667 


415 


600 


378 


535 


415 


535 


962 


494 


3,000 


474 


7,010 


434 


8,830 


434 


3^500 


416 


5,580 


434 


4,390 


434 


3,830 


415 


2,700 


494 


2,270 


415 


1,570 


378 


1,570 


360 


1,450 


310 


5,410 


326 


5,240 


5,580 


2,410 


1,030 


1,710 


622 


1^640 


556 


1,200 


494 


1,090 


434 


982 


378 



600 
415 
962 



494 
415 
882 
474 
343 

343 
310 
310 
278 
278 

247 
247 
218 
232 
218 

218 
191 
204 
191 
204 

191 
360 
310 
262 
218 

204 
178 
191 
165 
218 



218 
218 
191 
178 
165 

152 
140 
152 
128 
140 

128 
128 
191 
326 
218 

191 
152 
152 
140 
140 

140 
128 
116 
116 
140 

535 
378 
165 
140 
116 
713 



810 
191 
128 
116 
191 

1,200 
578 
191 
165 
152 

204 
191 
165 
153 
140 

128 
116 
128 
93 
72 

72 
93 
72 
72 
72 

72 
72 
93 
128 
191 
191 



117 
166 
140 
128 
116 

116 
140 
140 
98 
98 

93 
93 
93 
72 
63 

54 
54 
116 
116 
165 

278 
378 
310 
218 
165 

140 
93 
93 
98 
72 



Note.— Dlscham estimated, on account of ioe, from diacharge measurement, weather records, and a 
study of eage-helibt fljapb. as follows: Dec. »-31, 270 second-feet; Jan. 1-12, 185 second-feet; Jan. 13-35, 
590 second-feet; 7a^, Ss-fePf Ui 460 seoond-feet. 
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ManMi diaeharge of Monooaey Rwer near Frederick^ Md., for the year ending Sept. 

SO, 1918. 





I>iaQharse In second-foet. 




Uanth. 


^A-rlmrrm. 




Mean. 


Per 

square 
mile. 


Rtm-oflin 
Inches. 










Ootolnr 


13,400 

Sloeo 


153 
363 


1,440 

604 

275 

408 

3,560 

1 310 

3370 

705 

386 

126 

185 

138 


3.18 
.915 
.417 
.618 
5.39 
1.98 
3.50 
1.07 
.433 
.300 
.380 
.309 


3.51 


November 


1.03 


i>nnnlwr 


.48 


Jsnoary 






.71 


FebraaiT 


13,700 
3 500 
8,830 
5 580 
882 
713 

378 




6.61 


JS?S^!"!"!!i:i!i;!!.i!;i.l!!i.*!!;:!!!II! 


454 

343 
810 
165 
116 
73 
54 


3.28 


April 


4.00 


1^::::::::::::::::::. .:..:::::::;::::::::::: 


1.33 


JnM. T T 


.48 


July 


.35 


Angost 


.33 




.33 






Tho ummM 


13,700 


54 


035 


1.43 


19.23 







BAPPAHANNOOK BIVEB BASIN. 
RAFPAHAHVOOK RIVXR HBAR FRXDSRIOK8BTJRO, VA. 

Location. — At rear of McWhirt farm, I) miles above dam of Spottsylvania Power Co. 
and 3) miles above Fredericksburg, Spottsylvania Coimty. 

Drainage ajiea. — 1,590 square miles. 

RscoRDS AVAILABLE. — September 19, 1907, to September 30, 1918. 

Gaob. — Vertical staff on right bank; installed November 4, 1913, to replace chain 
gage destroyed October 31, 1913. Original gage was a vertical staff which was 
destroyed February 14, 1908, and replaced February 20, 1908, by a chain gage 
under the cable. All three gages at practically the same location and referred 
to same datum. Gage read by Charles Perry. 

DiBCHABos MEASUREMENTS. — ^Mado from cable at gage. At extremely low water 
measorementfl can be made by wading or from a bridge over the power canal 
below the dam. 

Channel AND CONTROL. — ^Bed composed of boulders; somewhat rough. One channel. 
Banks wooded ; water overflows right bank at stage about 15 feet and left bank 
at about 12 feet. Current sluggish at extremely low water. Control is a rocky 
section a few hundred feet below the gage; practically permanent. 

Extremes of discharge.— Maximum stage during the year, 11.45 feet at noon April 
11 (discharge, 38,500 second-feet); minimum stage recorded, 0.73 foot at 3 p. m. 
September 17 (discharge, 191 second-feet). 

1907-1918: Maximum stage recorded, 11.45 feet at noon April 11, 1918 (dis- 
charge, 38,500 second-feet); minimum stage recorded, 0.30 foot at 3 p. m. August 
21, 1914 (discharge, 72 second-feet). 

Ice. — Ice forms near gage but seldom in sufficient quantity at control to affect stage- 
disdiarge relation. 

Accuracy.— Stage-discharge relation practically permanent. Rating curve well 
defined except for extremely hi^ and low stages. Gage read to himdredths 
twice daily. Daily discharge ascertained by applying mean daily gage height 
to rating table. Records good except for winter months. Comparison with 
records for other stations indicates that the winter records of the Rappahannock 
are not subject to large errors. 



Digitized by 



Google 



180 
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DaUy dUchargey in second-feet, of Rappahannock River near Frederidtsbwg, Va.,for ike 

year ending Sept. 30 j 1918. 



Day. 



Oct. 



Nov. 



Dec. 



Feb. 



Mar. 



Apr. 



May. 



Jima 



July. 



Aug. 



Sept. 



I 
2 
3. 
4. 
5 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21 
22 
23. 
24 
25. 

26. 
27 
28. 
29. 
30 
31. 



342 
282 
270 
260 
245 

276 
282 
250 
294 
329 

455 

410 
329 
369 
342 

329 
305 
305 
276 
478 

666 

534 

418 

2,240 

2,570 

1,350 
918 
3,920 
2,060 
4,850 
8,340 



2,920 
2,080 
1,770 
1,420 
1,280 

1,160 
975 
918 
918 
750 

740 

708 
698 
656 
645 

626 
626 
588 
560 
550 

534 
550 
560 
550 
569 

494 
462 
486 
588 
598 



1,040 
860 
616 
560 
518 

502 
470 
584 
1,420 
918 

510 
425 



2,740 
918 



2,080 
1,990 
1,920 
1,700 
1,770 

2,740 
8,100 
2,570 
2,920 
2,400 

2,000 
1,770 
1,840 
5,910 
4,610 

3,290 
2,920 
2,400 
2,240 
1,920 

1,920 
2,740 
2,240 
2,000 
2,080 

2,080 
1,620 
1,480 
1,350 
1,280 
1,280 



1,220 
1,220 
1,220 
1,220 
1,220 

1,160 
1,100 
1,040 
1,220 
32,500 

38,500 
15,900 
6,770 
5,630 
5,630 

4,610 
3,920 
3,920 
3,920 
4,140 

21,600 
23,100 
8,010 
4,140 
4,870 

4,370 
3,700 
3,290 
3,100 
2,920 



3,100 
2,740 
2,570 
2,080 
1,920 

1,770 
1,700 
1,480 
1,480 
1,480 

1,420 
1,480 
1,480 
1,770 
1,700 

1,560 
1,420 
1,420 
1,420 
1,350 

1,100 
975 
918 
860 
918 

860 
860 
805 
918 
1,350 
1,420 



1,480 
1,560 
2,670 
2,920 
2,670 

1,840 
1,560 
1,420 
1,420 
729 

636 
740 
645 
607 
550 

688 
642 
502 
486 
470 

470 
602 
642 
636 
687 

805 
2,060 
2,000 
2,000 
1,840 



1,420 

1,220 

760 

687 

6*5 

678 
698 
560 
502 
502 

440 
425 
456 
626 
805 

642 
456 

425 
494 
502 

470 
470 
425 
356 
396 

410 
820 
362 
230 
204 
1,480 



729 
494 
410 
440 
470 

396 

365 

2,920 

2,080 

750 

1,280 
2,740 
2,570 
2,920 
1,620 

975 
750 
750 
849 
676 

607 
486 
382 
362 
480 

465 

849 
3,290 
2,240 
1,920 



2,«X> 



355 
342 
329 
311 
355 

311 

195 

360 

1,770 

2,210 

2,920 
2,570 
2,080 
1,560 
1,350 

1,220 

1,160 

831 

502 



Note.— Daihr discharge estimated, on aooount of ice. from a study of gage heights, weather records, and 
comparison with near-by streams, as follows: Dec. 13-31, 400 second-feet; Jan. 1-31, 1.200 second-feet; 
Feb. 1-11, 3,300 second-feet; and on account of no gage readings, Feb. 12-26, 6,800 second-lieet, and Sept. 
2-10, 800 second-feet. Discharge interpolated Aug. 25 and Sept. 28. 

Monthly discharge of Rappahannock River near Fredericksburg , Va.jfor the year ending 

Sept. SO, 1918. 



October 

November.. 
December.. 
January.... 
February... 

March 

AprU 

MSy 

June 

July 

August 

September.. 



Month. 



The year. 



Discharge in second-feet. 



Ma-ritniiTn 



8,340 
2,920 



5,910 
38,500 
3,100 
2,920 
1,480 
3,290 
2,920 



38,500 



MtnliniiTn . 



245 
462 



1,280 
1,040 
806 
470 
204 
349 
195 



195 



Mean. 



1,110 

866 

516 

1,200 

5,200 

2,320 

7,160 

1,490 

1,180 

573 

1,120 

1,020 



1,050 



Per 
square 
mile. 



0.698 
.646 
.325 
.756 
3.27 
1.46 
4.60 
.937 
.742 
.360 
.704 
.642 



1.23 



Run-off 

(depth in 

incnesoQ 

drahiage 

srea). 



0.80 

.61 

.37 

.87 

8.40 

1.68 

6.02 

1.08 

.83 

.42 

.81 

.72 



16.61 



MISCBIiIiANEOUS MEASUREMENTS. 

Miscellaneous discharge measurements in north Atlantic coast drainage basin during the 

year ending Sept. SOy 1918, 



Date. 


Stream. 1 Tributary to— 

1 


LooaUty. 


Dis- 
charge. 


May 19 
July 19 


Pond Brook 


Pemigewasset River (via Bakers 

River). 
Diversion from East branch of Tully 

River. 


Outlet Qf lower Baker 

Pood. 
Above Packard Pond 


37.9 

las 
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STREAM-GAGING STATIONS AND PUBLICATIONS 
RELATING TO WATER RESOURCES. 



Part I. NORTH ATLANTIC SLOPE BASINS. 

INTBODUCTIOK. 

Investigation of water resources by the United States Geological 
Smrey has consisted in large part of measurements of the volume 
of flow of streams and studies of the conditions affecting that flow, 
but it has comprised also investigation of such closely allied subjects 
as irrigation, water storage, water powers, underground waters, and 
quality of waters. Most of the results of these investigations have 
been published in the series of water-supply papers, but some have 
appeared in the buUetins, professional papers, monographs, and 
annual reports. 

The results of stream-flow measurements are now published 
annually in 12 parts, each part covering an area whose boimdaries 
coincide with natural drainage features as indicated below. 

Past I. North Atlantic slope basins. 

II. South Atlantic slope and eastern Gulf of Mexico basins, 
m. Ohio River basin, 
ly. St. Lawrence River basin. 
V. Upper MiHBJBsippi River and Hudson Bay basins. 
VI. Missouri River basin. 
Vn. Lower MissiHippi River basin. 
Vni. Western Gulf of Mexico basins. 
IX. Colorado River basin. 
X. Great Basin. 

XI. Pacific slope basins in California. 
XII. North Pacific slope basins, in three volumes: 

Af Pacific slope basins in Washington and upper Columbia River basin. 

By Snake River basin. 

Cf Lower Columbia River basin and Pacific slope basins in Oregon. 

This appendix contains, in addition to the list of gaging stations 
and the annotated list of publications relating specifically to the 
section, a similar list of reports that are of general interest in many 
sections and cover a wide range of hydrologic subjects; also brief 
references to reports published by State and other organizations 

(p. XXIV). 

m 
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IV fetyHFACfi WATER 6tT»LY, iMd, PART 1. 

HOW GOVEBNMBNT BBPOBT8 MAY BB OBTAIMBD OB OOKSTJI/TBD. 

Water-supply papers and other publications of the United States 
Geological Survey containing data in regard to the water resources 
of the United States may be obtained or consulted as indicated below. 

1. Copies may be obtained free of charge by applying to the Direc- 
tor of the Geological Survey, Washington, D. C. The edition printed 
for free distribution is, however, small and is soon exhausted. 

2. Copies may be purchased at nominal cost from the Superin- 
tendent of Docxmients, Government Printijig Office, Washington, 
D. C, who will on application furnish lists givijig prices. 

3. Sets of the reports may be consulted in the libraries of the prin- 
cipal cities in the United States. 

4. Complete sets are available for consultation in the local offices 
of the water-resources branch of the Geological Survey as follows: 

Boston, Mass., 2500 Customhouse. 

Albany, N. Y., 704 Journal Building. 

Hamsbuig, Pa., care of Water Supply Commission. 

Asheville, N. C, 32-35 Broadway. 

Chattanooga, Tenn., Temple Court Building. 

Madison, Wis., c/o Railroad Commission of Wisconsin. 

Chicago, 111., 1404 Kimball Building. 

Ames, Iowa, care of State Highway Commission. 

Topeka, Kans., 25 Federal Building. 

Austin, Tex., Capitol Building. 

Helena, Mont., Montana National Bank Building. 

Denver, Colo., 403 New Post OflSce Building. 

Tucson, Ariz., University of Arizona. 

Salt Lake City, Utah, 421 Federal Building. 

Boise, Idaho, 615 Idaho Building. 

Idaho Falls, Idaho, 228 Federal Building. 

Tacoma, Wash., 406 Federal Building. 

Portland, Oreg,, 606 Post Office Building. 

San Francisco, Calif., 328 Customhouse. 

Los Angeles, Calif., 619 Federal Building. 

Honolulu, Hawaii, 14 Capitol Building. 

A list of the Geological Survey's publications may be obtained by 
applying to the Director, United States Geological Survey, Wash- 
ington, D. C. 

STBEAH-FLOW BBPOBTS. 

Stream-flow records have been obtained at more than 4,610 points 
in the United States, and the data obtained have been published io 
the reports indicated in the following table: 
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GAGING STATIONS AND PUBLICATIONS. 

StrtamrfiofW data in reporU of the UniUd Stales Geological Survey. 
[A-Amuml Report; B-BoUetlii; W-Wftter-Sapply Pftper.] 



Boport. 



Charaoter of data. 



Year. 



10th A, pt. 2. 
UthA,pt.a. 

13th A, pt. 2. 

UthA,pt.3. 

MthA,pt.2. 



Bm 

iathA,pt.2. 



DeBCtiptive inf onnation only 

llontmy discharge and descriptive ixiformatioin.. 



.do.. 



Mean discharge in seoond-feet 

Monthly discharge (long-time records, 1871 to 1883). 



Desctiptioiis. measuremetits, gage 
DescriptiTe infonnation only 



heights, and ratings. . 



Wll 

18ttiA,pt.4. 

WW. 



WM.. 



19thA,pt.4. 

W27 

W28. 



90lhA,pt.4.. 

21stA,pt.4... 

2adA,pl.4... 

wtS 

W82t085..... 
W»7tolOO.... 
W124 tolas.., 
WlWtolTR... 
Waoito214... 
W3Uto2S2.., 
W»lto272.. 
W281to2a2.. 
W 301 to 812.. 
W321to332.. 

wautoaoa.. 

W381toa04.. 
W401to414.. 
W431to4i4.. 
W451to484.. 
Wl71to484.. 



Descrmtions, measurements, gage heij^ts, ratings, and monthly 
discharge (also many data covering earlier years). 

Oageheiaits (also gage heights for earlier years) 

Descriptions, measurements, ratings, and monthly discharge 
(also similar data for some earlier years). 

Descriptions, measurements, and gage hochts, eastern United 
States, eastern Mississippi River, and llissoiiri River above 
function with Kansas. 

Descriptions, measurements, and gage beichts, western Mis- 
sissippi River below Juncoon of Missouri and Platte, and 
wesurn United States. 

Descriptions, measurements, ratings, and monthly discharge 
(also some long-time records). 

Measurements, ratings, and gage heights, eastern United States, 
eastern Mississippi River, and Missouri River. 

Measurements, ratings, and gage heights, Arkansas River and 
western United States. 

Monthly discharge (also for many earlier years) 

Descriptions, measurements, gage heights, and ratings 

Monthly dlsdiarge 

Descriptions, measurements, gage heights, and ratings 

Monthly discharge 



Descriptions, measurements, gage heights, and ratings. 

Monthly discharge 

Complete data 



.do., 
.do., 
.do.. 



-do., 
.do., 
.do.. 



.do., 
.do., 
.do.. 



.do., 
.do., 
.do., 
.do., 
.do.. 



1884 to Sept., 

1890L 
1884 to June 30, 

1801. 
1884 to Dec. 31» 

18^ 
1888 to Dec 31, 

1803. 
1803 and 1804. 

1805. 

1806. 

1806 and 1806. 

1807. 

1807. 

1807. 

1806. 

1808. 

1806. 

1800. 

1800. 

1000. 

1000. 

1001. 

1001. 

1002. 

1003. 

1004. 

1006. 

1006. 

1007-8. 

1000. 

1010. 

1011. 

1012. 

1013. 

1014. 

1915. 

1016. 

1017. 

1018. 



NoTid— No data reptfding stream flow are given in the 15th and 17th annual reports. 

The records at most of the stations discussed in these reports 
extend over a series of years, and miscellaneous measurements at 
many points other than regular gaging stations have been made 
each year. An index of the reports containing records obtained 
prior to 1904 has been published in Water-Supply Paper 119. 

The foUowing table gives, by years and drainage basin, the num- 
bers of papers on surface-water supply published from 1899 to 1918. 
The data for any particular station will be foimd in the reports 
(X)vering the years during which the station was maintained. For 
example, data for 1902 to 1918 for any station in the area covered 
by Part III are published in Water-Supply Papers 83, 98, 128, 169. 
205, 243, 263, 283, 303, 323, 353, 383, 403, 433, 453, and 473, which 
contain records for the Ohio River basin for those years. 
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GAGING STATIONS AND PUBLICATIONS. VH 

In these papers and in the following lists the stations are arranged 
in downstream order. The main stem of any river is determined by 
measuring or estimating its drainage area — that is, the headwater 
stream having the largest drainage area is considered the continua- 
tion of the main stream, and lake surfaces and local changes in name 
are disr^arded. All stations from the source to the mouth of the 
main stem of the river are presented first, and the tributaries in r^u- 
lar order from source to mouth follow, the streams in each tributary 
basin being listed before those of the next basin below. 

In exception to this rule the records for Mississippi River are given 
in four parts, as indicated on page m, and the records for large lakes 
are taken up in order of streams around the rim of the lake. 

PRINCIPAL STBBAMS. 

The principal streams flowing into the Atlantic Ocean between St. 
John River, Maine-New Brunswick, and York River, Virginia, are 
the St. Croix, Machias, Union, Penobscot, Kennebec, Androscoggin, 
Saco, Merrimack, Mystic, Blackstone, Connecticut, Hudson, Delaware, 
Susquehanna, Potomac, and Rappahannock. The streams drain 
wholly or in part the States of Connecticut, Delaware, Maine, Mary- 
land, Massachusetts, New Jersey, New Hampshire, New York, Penn- 
sylvania, Rhode Island, Vermont, Virginia, and West Virginia. 

GAGING STATIONS.' 

Non^Duh After date indlcitaBtlntsUtiaQWMbetiig mate PcdodftfterA 

ST. JOHN RIVER BASIN. 

St JoLn Raver near Dickey, Mame, 1910-11. 
St John River at Fort Kent, Maine, 1905-1915. 
St John River at Van Buren, Maine, 1908- 

Allagash River near AUagash, Maine, 1910-11. 

St Frandfl River at St. Frands, Maine, 1910-11. 

Fiah River at WallagiaflB, Maine, 1903-1908; 1911. 

Madawaaka River at St Rose du Degele, Quebec, 1910-11. 

Aroostook River at Fort Fairfield, Maine, 1903-1910. 

ST. CROIX RIVER BASIN. 

St Croix River near Woodland (Spragues Falls), Maine, 1902-1911. 
St Croix River at Baring, Maine, 1914. 

West Branch of St Criox River at Baileyville, Maine, 1910-1912. 

MACHIAS RIVER BASIN. 

Machias River at Whitneyville, Maine, 1903- 

^ St. John River to York River, inciusive. 
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Vm StJKFAGB WATER SUPPLY, 1918, PART I. 

UNION BIYBS BASIN. 

Union River, Wert Branch (head of Union River), at Amherrt, Maine, 1909- 
Union River, Wert Branch, near Mariaville, Maine, 1909. 
Union River at Ellsworth, Maine, 1909. 

Eart Branch of Umon River near Waltham, Maine, 1909. 

Webb Brook at Waltham, Maine, 1909. 

Green Lake (head of Reeds Brook) at Green Lake, Maine, 1909-1912. 

Reeds Brook (Green Lake Stream) at Lakewood, Maine, 1909-1913. 

Branch Lake (head of Branch Lake Stream) near Ellsworth, Maine, 190^1915. 

Branch Lake Stream near Ellsworth, Maine, 1909-1914. 

PENOBSCOT RIVER BASIN. 

Penobscot River, Wert Branch (head of Penobscot River), at Millinocket, Maine, 1901- 
Penobscot River, Wert Branch, near Medway, Maine, 1916- 
Penobscot River at Wert Enfield, Maine, 1901- 
Penobscot River at Sunkhaze rips, near Costigan, Maine, 1899-1900. 
Eart Branch of Penobscot River at Grand Lake dam, Maine, 1912. 
Eart Branch of Penobscot River at Grindstone, Maine, 1902- 
Mattawamkeag River at Mattawamkeag, Maine, 1902- 
Piscataquis River near Foxcroft, Maine, 1902- 
Paasaduinkeag River at Lowell, Maine, 1915- 

Cold Stream Pond (head of Cold Stream), Maine, 1900-1911 (record of opening 

and closing of pond). 
Cold Stream at Enfield, Maine, 1904-1906. 
Kendiiskeag Stream^ear Bangor, Maine, 1908- 
Orland River: 

Phillips Lake outlet near East Holden, Maine, 1904-1908. 

ST. GBORQB RIVER BASIN. 

8t George River at Union, Maine, 1913-14. 

KENNEBEC RIVER BASIN. 

Moose River (head of Kennebec River) near Rockwood, Maine, 1902-1908; 1910-1912. 
Mooeehead Lake (on Kennebec River) at Greenville, Medne, 1908-1906 (stage only). 
Moosehead Lake at eart outlet, Maine (stage only), 1895- 
Eennebec River at The Forks, Maine, 1901- 
Eennebec River at Bingham, Maine, 1907-1910. 
Kennebec River at North Anson, Maine, 1901-1907. 
Kennebec River at Waterville, Maine, 1892- 

Kennebec River at Gardiner, Maine, 1785-1910 (record of opening and closiiig of 
navigation). 

Roach River at Roach River, Maine, 1901-1908. 

Dead River near The Forks, Maine, 1901-1907; 1910- 

Carrabaasett River at North Anson, Maine, 1901-1907. 

Sandy River near Farmington, Maine, 1910-1915. 

Sandy River near Madison, Maine, 1904-1908. 

Sebasticook River at Pittsfield, Maine, 1908- 

Messalonskee Stream at Waterville, Maine, 1903-1905. 

CobboflBeecontee Lake (on Cobbosseecontee Stream), Maine, 1839-1911 (dates of 
opening and closing). 

Cobbosaeecontee Stream at Gardiner, Maine, 1890-1915. 
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GAGmO STATIONS. IX 

AK0R08C000IN RITXR BASIN. 

Rangdey Lake (head of Androecoggin River), Maine, 1879-1911 (dates of opening 

and doeing). 
Androscoggin River at Enol dam, K. H., 1905- 
Androscpggin River at Berlin, N. H., 1913- 
Androscoggin River at Gorham, N. H., 1903 (fragmentary). 
Androscoggin River at Shelbume, N. H., 1903-1907; 1910. 
Androscoggin River at Rumford Falls, Bilaine, 1892-1903; 1905- 
Androscoggin River at Dixfield, Maine, 1902-1908. 

Magalloway River at Aziscohos dam, Maine, 1912- 

Aubum Lake, Maine, 1890^1911 (date of opening). 

Little Androscoggin River at Bisco Falls, near South Paris, Maine, 1913- 

PREBUMP8COT RTVER BASIN. 

Ftesumpscot River at outlet of Sebago Lake, Maine, 1887- 

BACO RIVBR BASIN. 

Saco River near Center Conway, N. H., 1903-1912. 
Saco River at Cornish, Maine, 1916- 
Saco River at West Buxton, Maine, 1907- 
Onipee River at Cornish, Maine, 1916- 

MERBIMACK RIVER BASIN. 

Ponigewasset River (head of Merrimack River) at Plymouth, N. H., 1886-1913. 
Menimack River at Franklin Junction, N. H., 1903- 
Merrimack River at Garvins Falls, N. H., 1904-1915. 
Memmack River at LoweU, Mass., 1848-1861; 1866-1916. 
Merrimack River at Lawrence, Mass., 1880- 

Middle Branch of Pemigewasset River at North Woodstock, N. H., 1911-12. 

Smith River near Bristol, N. H., 1918- 

Lake Winnepesaukee at Lakeport, N. H., 1860-1911. (Stage only.) 

Contoocook River at Elmwood, N. H., 1918- 

Contoocook River at West Hopkinton, N. H., 1903-1907. 

Blackwater River near Contoocook, N. H., 1918- 
Sunoook River at North Chichester, N. H., 1918- 
Sonoook River at East Pembroke, N. H., 1904-5. 
Souhegan River at Merrimack, N. H., 1909- 
Nashua River: 

South Branch of Nashua River, Clinton, Mass., 1896- 
Conoord River at Lowell, Mass., 1901-1916. 

Sudbury River at Framingham, Mass., 1875- 
Lake Cocfaituate at Cochituate, Mass., 1863- 

MYBTIC RIVER BA8IM« 

Mystic Lake (on Mystic River) near Boston, Mass., 1878-1897. 

CHARLES RIVER BASIN. 

Qurles River at Waltham, Mass., 1903-1909. 

TAUNTON RIVER BASIN. 

Mttfield River (head of Taunton River) at Elmwood, Mass., 1909-10. 
Satucket River near Elmwood, Mass., 1909-10. 
498**--21— WSF 471 13 
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X SURFACE WATER SUPPLY, 1918, PART I. 

PROVIDSNCB RIVER RASIN. 

Providence River: 
Seekonk River: 

Tenimle River near Rumford, R. I., 1909. 
Blackstone River at Woonsocket, R. I., 1904-5. 
Blackstone River at Albion, R. I., 1914-1916. 
Blackstone River at Berkeley, R. I., 1901-2. 

Branch River at Branch Village, R. I., 1909-10; 1912-13, 
Woonaequatucket River at 01ne)rville, R. I., 1910. 

PAWTUXET RIVER BASIN. 

Pawtnxet River at Harris, R. I., 1909. 

PAWCATUCK RTVER BASIN. 

Pawcatuck River: 

Wood River at Hope Valley, R. I., 1909-10. 

THAMES RIVER BASIN. 

Thames River: 

Quinebaug River: 

Shetucket River at Willimantic, Conn., 1904-6. 

CONNECTICUT RIVER BASIN. 

Connecticut River at First Lake, near Pittsburg, N. H., 1917- 
Connecticut River at Orford, N. H., 1900- 
Connecticut River at Sunderland, Mass., 1904- 
Connecticut River at Holyoke, Mass., 1880-1899. 
Connecticut River at Hartford, Conn., 1896-1908. 

Israel River above South Branch, near Jefferson Highlands, N. H., 1903-1906, 
Israel River below South Branch, at Jefferson Highlands, N. H., 1903-1907. 
Passumpsic River at Pierce's mills, near St. Johnsbury, Vt., 1909- 
PasBumpsic River at St. Johnsbury Center, Vt., 1903. 
Ammonoosuc River at Bretton Woods, N. H., 1903-1907. 

Zealand River near Twin Mountain, N. H., 1903-1907. 

Little River at Twin Mountain, N. H., 1904-6. 
White River at Sharon, Vt., 1903-1904; 1909-1913. 
White River at West Hartford, Vt., 1915- 
Ashuelot River at Winchester, N. H., 190a-1904. 
Ashuelot Rivetat Hinsdale, N. H., 1907-1909; 1914- 
Milless River at Wendell Depot, Mass., 1909-1913. 
Millers River near Winchenden, Mass., 1916- 
Millers River at Erving, Mass., 1914- 

Sip Pond Brook near Winchenden, Mass., 1916- 

Priest Brook near Winchenden, Mass., 1916- 

Otter River near Gardner, Mass., 1916-1917. 

East Branch of Tully River near Athol, Mass., 1916- 

Moss Brook at Wendell Depot, Mass., 1909-10; 1916- 
Deerfield River at Hoosac Tunnel, Mass., 1909-1913. 
Deerfield River at Charlemont, Mass., 1913- 
Deerfield River at Shelbume Falls, Mass., 1907-1913. 
Deerfield River at Deerfield, Mass., 1904-6. 
Ware River (head of Chioopee River) at Ware, Mass., 1904-1911. 
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GAGING STATIONS. : 

Connecticut River tributariee — Continued. 
Ware River at Gibbe Oroesing, Mass., 1912- 

Bumshirt River near Templeton, Mass., 1909. 

Swift River at Weet Ware, Mass., 1910- 

Quaboag River at West Warren, Maas., 1903-1907. 

Quaboag River at West Brimfield, Mass., 1909- 
Westfield River at Kni^tviUe, Mass., 1909- 
Westfield River at Russell, Mass., 1904-6. 
Westfield River near Westfield, Mass., 1914r- 

Middle Branch of Westfield River at Goss Heights, Mass., 1910- 

West Branch of Westfield River at Chester, Mass., 1915. 

Westfield Little River near Westfield, Mass., 1905- 
Borden Brook near Westfield, Mass., 1910- 
Farmington River near New Boston, Mass., 1913- 
Salmon River at Leesville, Conn., 1905-6. 

HOUSATONIC RIVER BASIN. 

Hoiisatonic River near Great Barrington, Mass., 1913- 
Housatonic River at Falls Village, Conn., 1912- 
Housatonic River at GaylordsviUe, Conn., 1900-1914. 

Tenmile River at Dover Plains, N. Y., 1901-1903. 

Pomperaug River at Bennetts Bridge, Conn., 1913-1916. 

MIANU8 RIVER BASIN. 

Mianus River at Bedford, N. Y., 1903. 
Mianus River near Stamford, Conn., 1903. 

BYRAM RIVER BASIN. 

Byram River, West Branch (head of Byram River), near Port Chester, N. Y., 1903. 
Byram River at Pemberwick, Conn., 1903. 

East Branch of Byram River near Greenwich, Conn., 1903. 
Middle Branch of B}rram River near River ville, Conn . , 1903 . 

HUDSON RTVBR BASIN. 

Hudson River near Indian Lake, N. Y., 1916- 
Hudson River at North Creek, N. Y., 1907- 
Hudson River at Thurman, N. Y., 1907- 
Hudson River at Corinth, N. Y., 1904r-1912. 
Hudson River at Spier Falls, N. Y., 1912- 
Hudson River at Fort Edward, N. Y., 1899-1908. 
Hudson River at Medianicville, N. Y., 1890- 

Cedar River near Indian Lake, N. Y., 1911-1917. 

Indian Lake reservoir near Indian Lake, N. Y., 190O- 

Indian River near Indian Lake, N. Y., 1912-1914; 1915- 

Schroon Lake (on Schroon River) at Pottersville, N. Y., 1908-1911. 

Schroon River at Riverbank, N. Y., 1907- 

Schroon River at Warrensburg, N. Y., 1895-1902. 

Sacandaga River at Wells, N. Y., 1907-1911. 

Sacandaga River near Hope, N. Y., 1911- 

Sacandaga River at Northville, N. Y., 1907-1910. 

Sacandaga River near Hadley, N. Y., 1907-1910. 

Sacandaga River (at cable) at Hadley, N. Y., 1911- 
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Hudson River tributaries — Continued. 

Sacandaga River at Union Bag & Paper Oo.'s mill at Hadley, N. Y., 1909-1911. 

West Branch of Sacandaga Riv^atWhitehousei N. Y., 1910. 

West Branch of Sacandaga River at Blackbridge, near Wells, N. Y., 1911-1916. 
Batten Kill at Battenville, N. Y., 1908. 
Fish Creek at Buigoyne, N. Y., 1905; 1908. 
Hoodc River near Eagle Bridge, N. Y., 1910- 
Hoosic River at Buskirk, N. Y., 1903-1908. 
Mohawk River at Ridge Mills, near Rome, N. Y., 1898-1900. 
Mohawk River at Utica, N. Y., 1901-1903. 
Mohawk River at Little Falls, N. Y., 1898-1909; 1912. 
Mohawk River at Rocky Rift dun, near Indian Castle, N. Y., 1901. 
Mohawk River at Tribes Hill, N. Y., 1912. 
Mohawk River at Schenectady, N. Y., 189^1901. 
Mohawk River at Rexford Flats, N. Y., 1898-1901. 
Mohawk River at Vischer Ferry dam, N. Y., 1913- 
Mohawk River at Dunsbach Ferry, N. Y., 1898-1909. 
Mohawk River at Crescent Dam, N. Y., 1918- 

Ninemile Creek at Stittville, N. Y., 189&-99. 

Oriskany Creek at Coleman, N. Y., 1904-1906. 

Oriskany Creek at Wood-road bridge, near Oriskany, N. Y., 1901-1904. 

OriskanyCreekatStatedam, near Oriskany, N. Y., 189&-1900. 

Saquoit Creek at New York Mills, N. Y., 1898-1900. 

Nail Creek at Utica, N. Y., 1904. 

Reels Creek near Deerfield, N. Y., 1901-1904. 

Reels Creek at Utica, N. Y., 1901-2. 

Johnson Brook at Deerfield, N. Y., 1903-1906. 

Starch Factory Creek at New Hartford, N. Y., 1903-1906. 
Graefenberg Creek at New Hartford, N. Y., 1903-1906. 
Sylvan Glen Creek at New Hartford, N. Y., 1903-1906. 

West Canada CreekatWilmurt, N. Y, 1912-13. 

West Canada Creek at Twin Rock bridge, near Trenton Falls, N. Y., 1900-1909. 

WestCanadaCreek at Poland, N. Y., 1913. 

West Canada Creek at Middleville, N. Y., 1898-1901. 

West Canada Creek at Kast Bridge, N. Y., 1905-1909; 1912-13. 

East Canada Creek at Dolgeville, N. Y., 1898-1909; 1912. 

Oaioga Creek 3 miles above junction with Mohawk River, N. Y., 1898-99. 

Cayadutta Creek at Johnstown, N. Y., 1899-1900. 

Schoharie Creek at Prattsville, N. Y., 1902-1913. 

Schoharie Creek at Schoharie Falls, above Mill Point, N. Y., 1900-1901. 

Sdioharie Creek at Mill Point, N. Y., 1900-1903. 

Schoharie Creek at Fort Hunter, N. Y., 1898-1901. 

Schoharie Creek at Erie Canal aqueduct, below Fort Himter, N. Y., 1900. 
Alplaus Kill near Charlton, N. Y., 1913-1916. 
Quacken KiU at Quacken Kill, N. Y., 1894. 
Normans Kill at Frendis Mill, N. Y., 1891. 
Einderhook Creek at Wilsons dam, near Garfield, N. Y., 1892-1894. 
Einderhook Creek at East Nassau, N. Y., 1892-1894. 
Kinderhook Creek at Rossman, N. Y., 190^-1909; 1911-1914. 
Catskill Creek at South Cairo, N. Y., 1901-1907. 
Eeopus Creek at Olivebridge, N. Y., 1903-4. 
Esopus Creek near Olivebridge, N. Y., 1906-1913. 
Esopus Creek at Kingston, N. Y., 1901-1909. 
Esopus CreekatMountMarion, N. Y., 1907-1913. 
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GAGING STATIONS. XIH 

HudwBi River tributaiie^— Oontinued. 

RondoutCreekAtRoeendale^N.Y., 1901-1903; 1906-1913. 

Diveraion to Delaware and Hudaon canal at Roeendale, N. Y., 1901-1903; 

1906. 
WalUdll River at NewpaltE, N. Y., 1901-1903. 
Wappinger Creek at Wappinger Falls, N. Y., 1903-1906. 
Fishkill Creek at Glenham, N. Y., 1901-1903. 
Foundry Brook at Cold Spring, N. Y., 1902-3. 
Croton River at Croton dam, near Croton Lake, N. Y., 187&-1899. 

PASSAIC RIVER BASIN. 

Ftaaic River at MiUington, N. J., 1903-1906. 
Ftaaic River near Chatham, N. J., 1902-1911. 
Ftaaic River at Two Bridges (Mountain View), N. J., 1901-1903. 
Roc^way River at Boontcm, N. J., 1903-4. 
Pompton River at Pompton Plains, N. J., 1903-4. 
Pompton River at Two Bridges (Mountidn View), N. J., 1901-1903. 
Ramapo River near Mahwah, N. J., 1903-1906; 1908. 
Wanaque River at Wanaque, N. J., 1903-1905. 

RARTTAN RIVER BASIN. 

Raiitan River, South Branch (head of Raritan River), at Stanton, N. J., 1903-1906. 
Raritan River at Findeme, N. J., 1903-1907. 
Riritan River at Boundbrook, N. J., 1903-1909. 

North Branch of Raritan River at Pluckemin, N. J., 1903-1906. 

Millstone River at Millstone, N. J., 1903-4. 

DELAWARE RIVER BASIN. 

Ddawaie River, East Branch (head of Delaware River), at Fish Eddy, N. Y., 1912- 
Delaware River, East Branch, at Hancock, N. Y., 1902-1912. 
Delaware River at Port Jervis, N. Y., 1904- 
Delaware River at Riegelsville, N. J., 1906- 
Delaware River at LambertviUe, N. J., 1897-1908. 

Beaver KiU at Cooks Falls, N. Y., 1913- 

Weet Branch of Delaware River at Hale Eddy, N. Y., 1912- 

West Branch of Delaware River at Hancock, N. Y., 1902-1912. 

Mongaup River near Rio, N. Y., 1909-1913. 

Neversink River at Godeffroy, N. Y., 1903; 1909-10; 1911-1914. 

Neveraink River at Port Jervis, N. Y., 1902-3. 

P^ulins Kill at Columbia, N. J., 1908-9. 

Ldii^ River at South Bethlehem, Pa., 1902-1905; 1909-1913. 

Lehigh River at Easton, Pa., 1909. 

Musconetcong River at Asbury, N. J., 1903. 

Musconetcong River near Bloomsbury, N. J., 1903-1907. 

Tohickon Creek at Point Pleasant, Pa., 1883-1889; 1901-1913. 

Neshaminy Creek below Forks, Pa., 1884-1913. 

Schuylkill River near Philadelphia, Pa., 1898-1912. 
Perkiomen Creek near Frederick, Pa., 1884-1913. 
Wiaaahickon Creek near Philadelphia, Pa., 1897-1902; 1905-6. 

SUSQUEHANNA RIVER BASIK. 

Sosquehanna River at CoUiersville, N. Y., 1907-8. 
Susquehanna River at Conklin, N. Y., 1912- 
Susquehanna River at Bin^jiamton, N. Y., 1901-1912. 
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Susquehanna River at Wysox, Pa., 1908-9. 
Susquehanna River at Wilkes-Barre, Pa., 1899-1913. 
Susquehanna River at Danville, Pa., 1899-1913. 
Susquehanna River at Harrisbuig, Pa., 1891-1913. 
Susquehanna River at McGall Ferry, Pa., 1902-1909. 
Chenango River at South Oxford, N. Y., 1903. 
Chenango River near Greene, N. Y., 1908. 
Chenango River near Chenango Forks, N. Y., 1912- 
Chenango River at Bing^iamton, N. Y., 1901-1912. 
Eaton Brook, Madison County, N. Y., 1835. 
Madison Brook, Madison County, N. Y., 1835. 
Tioughnioga River at Chenango Forks, N. Y., 1903. 
Cayuta Creek at Waverly, N. Y., 1898-1902. (Data in Water-Supply Pkper 109, 

only.) 
Chemung River at Chemung, N. Y., 1903- (Data for period prior to 1905 pub- 
lished in Water-Supply Paper 109.) 
Cohocton River near Campbell, N. Y., 1918- 

Mud Creek at Savona, N. Y., 1918- 
Tioga River near Erwins, N. Y., 1918- 

West Branch of Susquehanna River at WiUiamsport, Pa., 1895-1913. 
West Branch of Susquehanna River at Allenwood, Pa., 1899-1902. 
Jimiata River at Newport, Pa., 1899-1913. 
Broad Creek at Mill Green, Md., 1905-1909. 
Octoraro Creek at Rowlandsville, Md., 1896-1899. 
Deer Creek near Churchville, Md., 1905-1909. 

GUNPOWDER RIVER BASIN. 

Gimpowder Falls at Glencoe, Md., 1905-1909. 

Little Gunpowder Falls near Belair, Md., 1905-1909. 

PATAP8CO RIVER BASIN. 

Patapsco River at Woodstock, Md., 1896-1909. 

PATUXENT RIVER BASIN. 

Patuxent River near BurtonsViJle, Md., 1911-12; 1913- 
Patuxent River at Laurel, Md., 1896-1898. 

POTOMAC RIVER BASIN. 

Potomac River, North Branch (head of Potomac River), at Piedmont, W. Va., 1899- 

1906. 
Potomac River, North Branch, at Cumberland, Md., 1894-1897. 
Potomac River at Great Cacapon, W. Va., 1895. 
Potomac River at Point of Rocks, Md., 1895- 
Potomac River at Great Falls, Md., 1886-1891. 
Potomac River at Chain Bridge, near Washington, D. C, 1892-1895. 

Savage River at Bloomington, Md., 1905-6. 

Georges Creek at Westemport, Md., 1905-6. 

Wills Creek near Cumberland, Md., 1905-6. 

South Branch of Potomac River near Springfield, W. Va., 1894-1896; 1899-1906. 

Opequan Creek near Martinsburg, W. Va., 1905-6. 
Tuscarora Creek at Martinsburg, W. Va., 1905. 

Antietam Creek near Sharpsburg, Md., 1897-1905. 
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Potomac River tributtfiofr— Oontinued. 

North River (head of South Fork of Shenandoah River, which is continuation of 

main stream) at Port Republic, Va., 1895-1899. 
South Fork of Shenandoah River near Front Royal, Va., 1899-1906. 
Shenandoah River at MiUviUe, W. Va., 1895-1909. 

Cooks Creek at Mount Crawford, Va., 1905-6. 

Middle River: 

Lewis Creek near Staunton, Va., 1905-6. 

South River at Basic City, Va., 1905-6. 

South River at Port Republic, Va., 1895-1899. 

Blk Run at Elkton, Va., 1905-6. 

Hawksbill Creek near Luray, Va., 1905-6. 

North Fork of Shenandoah River near Riverton, Va., 1899-1906. 
FtaBge Creek at Buckton, Va., 1905-6. 
Monocacy River near Frederick, Md., 1896- 
Goose Creek near Leesbuig, Va., 1909-1912. 
Rock Creek at Zoological Park, D. C, 1897-1900. 
Rock Creek at Lyons Mill, D. C, 1892-1894. 
Occoquan Creek near Occoquan, Va., 1913-1916. 

BAPFAHANNOCK RTVBR BASIN. 

Rappahannock River near Fredericksburg, Va., 1907* 
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KBPOBTS OX WATER KBSOTTBCBS OF KOBTH ATLANTIC 00A8T.> 

PUBLICATIONS OP UNITED STATES GEOLOGICAL SUBVBY. 

WATSa-SXTPPLY PAFBB8. 

W«t«<«xppljpap«raai«di8trflratedft«e by the Geological Survey as long as ito stock la^ Anastflriik 
(*) Indicates that this stock has been exhausted. Many of the papers marked in this way may, howerw, 
be purchased (at price noted) from the Supuuntbndimt or Documemts, Wambbmtcih, D.- C. Omis- 
sion of the price indicates that the report is not obtainable from Oovemment souraBs. Water-euppiy 
papers are of octavo size. 

*24. Water resourcee of the State of New York, Part I, by G. W. Rafter. 1899. 99 
pp., 13 plB. 15c. 

Describes the principal rivers of New York and their more important tributaries, and riw 
data on temperature, precipitation, evaporation, and stream flow. 

♦25. Water resources of the State of New York, Part II, by G. W. Rafter. 1899. 
100 pp., 12 pis. 15c. 

Contains discussion of water storage pro>{ects on Genesee and Hudson rivers, power develop- 
ment at Niagara Falls, descriptions and early history of State canals, and a chapter on the use 
and value of the water power of the streams and canals; also brief discussion of the water 
yields of sand areas of Long Island. 

*44. Profiles of rivers in the United States, by Henry Gannett. 1901. 100 pp., 11, 
pis. 15c. 

Gives elevations and distances along rivers of the United States, also brief deecriptloDs d 
many of the streams, including St. Croix, Penobscot, Kennebec, Androscoggin, Saoo^ If eni- 
mack, Connecticut, Housatonlc, Hudson, Mohawk, Delaware, Lehigh, Schujrikill, SusquS' 
hanna, Juniata, Potomac, and James rivers. 

*57. Preliminary list of deep borings in the United States, Part I (Alabama-Montana), 
by N. H. Darton. 1902. 60 pp. (See No. 149.) 6c. 

*61. Preliminary list of deep borings in the United States, Part II (Nebraaka- 
Wyoming), by N. H. Darton. 1902. 67 pp. 5c. 

Nos. 57 and 61 contain information as to depth, diameter, yield, and head dwater in bofliigB 
more than 400 feet deep; under head ''Remarks'' give information oonoeming temperature 
quality of water, purposes of boring, etc. The lists are arranged by States, and the Statesaie 
arranged alphabetically. Revised edition published in 1905 as Water-Supply Paper 140 (q. v.). 

*69. Water powers of the State of Maine, by H. A. Preesey. 1902. 124 pp., 14 pis. 
20c. 

Discusses briefly the geology and forests of Maine and in somewhat greater detail the drainage 
areas, lake storage, and water powers of the St. Croix, Penobscot, Kennebec, Androsooggin, 
Presumpsoot, Saco,and St. John rivers, and the minor coastal streams; mentions also developed 
tidal powers. 

72. Sewage pollution in the metropolitan area near New York City and its effect on 
inland water resources, by M. O. Leighton. 1902. 75 pp., 8 pis. 10c. 

Defines "normal" and " polluted ** waters and discusses the water of Raritan, Passaic, and 
Hudson rivers and their tributaries and the damage resulting from pollution. 

76. Observations on the flow of rivers in the vicinity of New York City, by H. A. 
Pressey. 1903. 108 pp., 13 pis. 15c. 

Describes methods of measuring stream flow in open channels and under ice, and the quality 
of the river water as determined by tests of turbidity, color, alkalinity, and permanent hard- 
ness. The streams considered are Catsldll, Esopus, Rondout, and FishkiU creeks, and Wallkill. 
Tenmile, and Housatonlc rivers. 

1 For stream-measurement reports see tables on pages IV, V, VI. 
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PUBLJCATIOKS, XVII 

79. Nomftl and pc^uted watera in northeastern United States, by M. O. Leighton. 

1903. 192 pp. 10c. 

DiAxies estttial qttaMtiM (tf water for Tuioiis OSes, the Impurities in rain, 11^ 
grooDd wmten, the meftnlng and importance of sanitary analyset, and the principal souroee of 
poUution; chiefly "a revieiw of the more readily available records" of examination of water 
soppUes derived from streams in the Merrimack, Connecticat, Housatonlc, Delaware^ and 
Ohio River basins; contains many analyses. 

88. The Paasaic flood of 1902, by G. B. Hollister and M. O. Leighton. 1903. 56 ppi 
15plfl. 16c. 

Describes the topography of the area drained by the Passaic and its principal tributaries; 
discusses flood flow and losses caused by the floods, and makes oomparisoo with previous floods; 
suggests construction of dam at Mountain View to control flood flow. See also No. 93. 

92. The Paasaic flood of 1903, by M. O. Leighton. 1904. 48 pp., 7 pis. 5c. 
Discusses flood damages and preventive measures. See No. 88. 

102. Contributions to the hydrology of eastern United States, 1903; M. L. Fuller, 
geologist in chaige. 1904. 522 pp. 30c. 

Contains brief repcrts on the wells and springs of the New England States and New York. 
The reports comprise tabulated well records giving information as to location, owner, depth, 
yieki, head, etc., supplemented by notes as to elevation above sea, material penetrated, tem- 
perature^ use, and quality; many miscellaneous analyses. 

*103. A review of the laws fcwfoidding pollution of inland waters in the United States, 
by £. B. Ooodell. 1904. 120 pp. Superseded by 152. 
ates statutory restrictkms of water poUution. 

106. Water resources of the Philadelphia district, by Florence Bascom. 1904. 75 
pp., 4 pis. 5c. 

D es crib e s the physiography, stratigraphic geology, rainfall, streams, ponds, springs, deep and 
arterian wells, and public water supidies of the area mapped on the Oermantown, Norristown, 
Philadelphia, and Chester atlas sheets of the United States Geological Survey; compares quality 
of Delaware and SohuyUdll River waters. 

108. Quality of wat^ in the Susquehanna River drainage basin, by M. O. Leighton, 

with an introductory chapter on physiographic features, by G. B. Hollister. 

1904. 76 pp., 4 pis. 15c. 

109. Hydiogn4>hy of the Susquehanna River drainage basin, by J. G. Hoyt and R. H. 

Anderson. 1906. 215 pp., 29 pis. 25c. 

ne scope of Na lOSis suffldently Indicated by its title. No. 109 describes the physicalfeatures 
of the area dnrfned by the Susquehanna and its tributaries, contains the results of measurements 
of flow at the gaging stations, and discusses precipitation, floods, low water, and water power. 

•110. Gontributions to the hydrology of eastern United States, 1904; M. L. Fuller, 
geologist in chaige. 1905. 211 pp., 5 pis. 10c. 

Contains brief reports on water resources, surface and underground, of districts in the North 
Atlantic slope drainage basins, as shown by the following list: 

Drilled wells of the Triassic area of the Connecticut Valley, by W. H. C. Pynohon. 

Triassic rocks of the Connecticut Valley as a source of water supply, by M. L. Fuller. Scope 
indicated by title. 

Water l eao uf ce a of the Taeonks quadrangle. New Yoi^ Massachusetts, and Vermont, by F. B. 
Taylor. Discusses rainf^ drainage, water powers, lakes and ponds, underground waters, and 
mineral springs; also quality of spring water as indicated by chemical and sanitary analyses d 
Sand Spring, near WiOlamstown. 

Water reeources of the Watkins Olen quadrangle. New Yoric, by Ralph 8. Tarr. Discusses 
the use of the surface and underground waters for municipal supplies and their quality as indi- 
cated by examination of Sixmile and Fall creeks, and sanitary analyses of wdl water at Ithaca* 

Water resources of the central and southwestern highlands of New Jersey, by Laurence La 
Forge. Treats of populaUon, indostries, climate, and soils, lakes, ponds, swamps and rivers, 
mineral springs (with analyses), water power, and the Morris canal; present and prospective 
sources and quality of municipal supplies. 

Water resources of the Chambersburg and Meroersburg quadrangles, Pennsylvania, by George 
W. Stose. Describes streams and springs. 

Water resources of the Curwensville, Patton, Ebensburg, and Bamesboro quadrangles, Penn- 
syhranla, by F. O. Clapp. Treats briefly of surface and underground waters and their use for 
municipal supplies; gives analyses of waters at Cresson Springs. 

Water resources of the Accident and Qrants\iUe quadrangles, Maryland, by O. C. Martin. 

Water resources of the Frostburg and Flintstone quadrangles, Maryland and West Virginia, 
by O.C. Martin. 
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xVltt StTRFACE WAtEft SUPPLY, l6l*, PARI? 1. 

*114. UndergTound waten of eastern United States; M. L. Fuller, geologiBt in chaige. 
1905. 286 pp., 18 pis. 25c. 

ComUios brief report! oo water loppllei of the North Atlantio Statee m foOoivt: 

Maine, by W. 8. Bayley. 

New Hampshire, by M. L. FaUer. 

Vermont, by O. H. Perkins. 

liassachosetts and Rhode Island, by W. O. CroBbj. 

Conneeticut, by H. E. Qrefory. 

New York, by F. B. Weeks. 

New Jersey, by Q. N. Knapp. 

Pennsylvania, by M. L. Fuller. 

Delaware, by N. H. Dartoo. 

Maryland, by N. H. Dartoo and M. L. FoUer. 

District of Colombia, by N. H. Daiton and M. L. Fuller. 

Virginia, by N. H. Daiton and M. L. Fuller. 

Each of these reports discusses the lesources of the pubUc and private water suppUet and 
related subjects, and gives list of i>6f tinent publications; mineral springs are listed and talcB of 
mineral water are reported. 

*122. Relation of the law to undei^ground waters, by D. W. Johnson. 1905. 55 pp. 
5c. 

Cites legislative acts relating to ground wateis in New Jersey. 

140. Field measurements of the rate of movement of underground waten, by C. S. 
Slichter. 1905. 122 pp., 15 pis. 15c. 
Contains chapter on measurement of rate of underflow oo Long Island, N. Y. 

144. The normal distribution of chlorine in the natural waters of New York and 

New England, by D. D. Jackson. 1905. 31 pp., 5 pis. 10c. 

Discusses common salt in coast and inland waters, salt as an index to poUotioo of streams and 
welk, the solutions and methods used in chlorine determinations, .and the use of the normal 
chlorine map; gives charts and tables for chlorine in the New En^and States and New York. 

145. Contributions to the hydrology of eastern United States, 1905; M. L. Fuller, 

geologist in chaige. 1905. 220 pp., 6 pis. 10c. 

Contains several brief reports relating chiefly to areas in the North Atlantio slope drainage 
basins, as follows: 

Water resources of the Portsmouth- York region, New Hampshire and Maine, by Oeorge Otb 
Smith. Qives results of investigations made for the War Department to determine water sup- 
plies available for focts at mouth of harbor. 

Water supply from i^adal gravels near Augusta, Maine, by Oeorge Otis Smith. Dcscf ibes 
the Silver Lake system of ponds near Augusta and the series d springs at the head of Spring 
Brook. 

Water resources of the Pawpaw and Hancock quadrangles. West Virginia, Maryland, and 
Pennsylvania, by Oeorge W. Stose and Oeorge C. Martin . Describes rocks, springs, and streams 
intheareas at the northernmost bend of the Potomac; discusses history of development , character 
of water (with analysis), flow, and origin of Berkeley Springs. 

Water of a gravel-fllled valley near Tully, N. Y., by Oeorge B. Hollister. Desaibes character 
of the sands and gravels, the volume of the springs issuing from them, deposits of tufis, the waters 
of the lakes, and the composition of the sprhig and lake waters; analyses. 

147. Destructive floods in United States in 1904, by E. G. Murphy and others. 206 
pp., 18 pis. 15c. 

Describes floods on Susquehanna and Mohawk rivers and near Johnstown, Pa. 

*149. Preliminary list of deep borings in the United States, second edition, with addi- 
tions, by N. H. Darton. 1905. 175 pp. 10c. 

Oives by States (and within the States by counties), location, depth, diameter, yield, height 
of water, and other available information, concerning wcUs 400 feet or more in depth; includes 
all wells listed in Water-Supply Papers 57 and 61; mentions also principal publications relating 
to deep borings. 

*152. A review of the laws forbidding pollution of inland waters in the United States 
(second edition), by E. B. Goodell. 1905. 149 pp. 10c. 
Cites statutory restrictions of water pollution. 
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PUBLICATIONS. MX 

*155. FltKtuatioDs of the water level in w^s, with special reference to Long Island, 
New York, by A. C. Veatch. 1906. 83 pp., 9 pis. 25c. 

Jmdodm gSDczal diseuMion ot floctnatlon due to lainfkll and 0TiparatlaD, barometrio changei, 
tempaatore changes, changef in riveri , changes in laka Itvel, tidal changes, dfeeti of settiemont, 
inigatioDy dams, underground* water davelopmentSf and to indeterminate eaoiea. 

*1^. Bestractive floods in the United States in 1905, with a discussion of flood dis- 
charge and frequency and an index to flood literature, by E. G. Murphy and 
others. 1906. 105 pp., 4 pis. 15c. 

Containj accounts of floods in North Atlantic aiop9 drainage basins at follows: Flood on 
Poqnonnock River, Connecticut, by T. W. Norcroes; flood on tlie UnadUla and Chenango riTars, 
New York, by B. E. Horton and C. C. Covert; also estimates of flood discharge and frequency 
on Kennebec, Androscoggin, Merrimack, Connecticut, Hudson, Passaic, Raritan, Delaware, 
Susquehanna, and Potomac rivers; gives index to literature on floods on American streams. 

*185. Investigations on the purification of Boston sewage, with a history of the sewage- 
disposal problem, by C.-E. A. Winslow and £. B. Phelps. 1906. 163 pp. 
25c. 

Diseuases oompoaitioo, dispcaa], pu ri flcatl on ^ and treatment of sewage and sewage-disposal 
practice in England, Germany, and the United States; deieribes character of crude sewage at 
Boston, removal of suspended matter, treatment in septic tanks, and puriflcatioo inintermit- 
tent sand flltratian and coarse material; gives bibliography. 

*192. The Potomac River basin (Geographic history; rainfall and stream flow; pol- 
lution, typhoid fever, and character of water; relation of soils and forest 
cover to quality and quantity of surface water; effect of industrial wastes 
on fishes), by H. N. Parker, Bailey Willis, R. H. Bolster, W. W. Ashe, and 
M. C. Marsh. 1907. 364 pp., 10 pis. 60c. 
Scope indicated by title. 

*198. Water resources of the Kennebec River basin, Maine, by H. K» Barrows, with a 
section on the quality of Kennebec River water, by G. 0. Whipple. 1907. 
235 pp., 7 pis. 30c. 

Describes phyaica] characteristics and geology of the basin, the flow of the streams, evapora- 
tioo, floods, developed and undeveloped water powers, water storage, log dii\ing, and lumber- 
ing; under quality of water diaouaaes effect of tides, poUution, and tlia epidemic of typhdd 
fever in 1902-^; contains gazetteer of rivers, lakes, and ponds. 

*223. Underground waters of southern Maine, by F. G. Clapp, with records of deep- 
wells, by W. 8. Bayley. 1909. 268 pp., 24 pis. 55c. 

Desoflbes iriiyslography, rivers, water-bearing rocks, amount, source, and temperature of the 
ground waters, recovery of waters by springs, coDecting galleries and tunnels, and wells; dis- 
tua se a weU-drllling methods, municipal water supplies, and the chemical composition of the 
ground waters; gives details for each ooimty. 

232. Underground-water resources of Connecticut, by H. £. Gregory, with a study of 
the occurrence of water in crystalline rocks, by E. E. Ellis. 1909. 200 pp., 
5 pis. 20c. 

Describes physiographic features, drainage, forests, dlmate, population and industries, and 
rocks; circulation, amount, temperature, and contamination of ground water; discusses the 
ground waters of the crystalline rocks, the Triassic sandstones and traps, and the gladal drift; the 
quality of the ground waters (with snaljrses); well eanstniotion; temperature, volume, character, 
uses, and production of spring waters. 

*236. The quality of surface waters in the United States, Part I, Analyses of waters 
east of the one himdredth meridan, by R. B. Dole. 1909. 123 pp. 10c. 

Describes collection of samples, method of examination, preparatian of solutions, accuracy of 
estimates, and expression of anal>'tical results; givesresults of analyses of wateis of Androscoggin, 
Hudson, Raritan, Delaware, Susquehanna, Lehigh, Potomac, and Shenandoah rivers. 
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XX SURFACE WATER SUPPLY, MS, PART I. 

*258. Underground-water papers, 1910, by M. L. Fuller, F. G. Clapp, G. C. : 
Samuel Sanford, and H. G. Wolff. 1911. 123 pp., 2 pis. 15c 

Cootains foar britf report! pertainiiig wpwlally to diftdcCi in 
age area: 

OoeurrenoaandoompoiitianolwdlwatanintliadataioflfalnaybyF. O.CIi4»p. Aatitjtm. 

Oecurrence and compositioii of well waters in the granites of New England, bj F. O. Qapp. 
Discusses proportion of successful wells and water supply and depth. Analjaea. 

Composition of mineral springs in Maine, by F. O. Clapp. 

Saline artesian waters of the Atlantic Costal Plain, by Sanmel Sanford 

Underground waters near Manassas, Va., by F. O. dapp. 

279. Water resources of the Penobscot River basin, Maine, by H. K. BanowB, and 
C. C. Babb. 1912. 285 pp., 19 pis. 65c. 

Describes the topography, drainage, geology, fbrests, population, indnrtrifls, tnn^portatiflo 
lines, and predpitation in the basin; gives results of investigations of stream How at tHfH 
stations; diKusses relation of run-off to precipitation, evaporation, floods, low water, darreloped, 
and undeveloped water powers, storage, log driving, and lumbering; contains gasettaer oTrlven, 
lakes, and poods. 

364. Water analyses from the laboratory of the United States Geological Survey, tabu- 
lated by F. W. Clarke, chief chemist. 1914. 40 pp. 

Contains analyses of spring and well waters in Maine, District of Columbia, and Virginia. 
374. Ground water in the Hartford, Stamford, Salisbury, Willimantic, and Sayfoiook 
areas, Connecticut, by H. E. Gregory and A. J. Ellis. 1916. 150 pp., 
13 pis. 30c. 

Describes occurrence of ground water, methods of developing, and requirements for manieipel 
use. Gives, by towns, a description of the surface and ground water and of the pnblte water 
supply, and records of weUs and springs. 

397. Ground water in the Waterbury area, Connecticut, by A . J . Ellis, under direcdoD 
of H. E. Gregory. 1916. 73 pp., 4 pis. 15c. 

Describes the geology of the area, the occurrence of ground water, its use for private and 
municipal supply, and methods of developing. Discusses under towns the population andindi» 
tries, topography, water-bearing formations, surlbce and ground water, and public suppUet, 
and gives records of wells and springs. 

415. Surface waters of Massachusetts, by C. H. Pierce and H. J. Dean. 1916. 433 
pp., 12 pis. 45c. 

A compilation of available stream-flow data, including the classic records collected on the 
Merrimack at Lowell and Lawrence, on the Connecticut at Holyoke, and on the Cocfaitttate at 
Sudbury by the Metropolitan Water and Sewerage Board, as well as recordi aovcrtng shorter 
periods; prepared in cooperation with the Commonwealth of Massachusetts. Contains a gant- 
teer of streams, lakes, and ponds. 

424. Surface waters of Vermont, by C. H. Pierce. 1917. 218 pp., 14 pis. 

A compilation of available stream-flow data; piepared in cooperation with the Commonwealtb 
of Vermont. Contains a gazetteer of streams, lakes, and ponds. 

AVNT7AL REPORTS. 

Each of the pi4>ers contained in the annual reports was also issued in separate form. 

Axmual reports are distributed free by the Qeological Survey as long as its stock lasts. An asterisk (*) 
indicates that this stock has been exhausted. Many of the papers so marked, howevar, may be purchased 
from the SuPKRorrENDEKT or Docuimrrs, WAsamaroN, D. C. 

♦Sixth Annual Report of the United States Geological Survey, 1884-«5, J. W. Powell, 
Director. 1885. xxix, 570 pp., 65 pis. Cloth $2.00. Contains: 

* Seacoast swamps of the eastern United States, by N . S. Shaler . pp. 353-398. Describes t he 
coast swamps of New England; discusses economic problems connected with marine swamps; 
gives a detailed account of selected areas of salt marsh lands, and a list of the principal areas of 
salt marshes between Hudson River and Portland, Maine. 

•Tenth Annual Report of the United States Geological Smrvey, 1888-89, J . W. Powell, 
Director. 1890. 2 parts. *Pt. I— Geology, xv, 774 pp., 98 pis. Cloth $2.35. 
Contains: 

« General account of the fresh- water moi asses of the United States, with a descripUon of tha 
Dismal Swamp district of Virginia and North Carolina, by N. S. Shaler, pp. 256-^19, Pis. tf to 
19. Scope indtoated by UUe. 
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Fourteenth Animal Report of the United States Geological Survey, 1892-93, J. W. 
Powell, Director. 1893. (Pt. II, 1894.) 2 parte. ♦Pt, II.— Accompanying 
papers, xx, 597 pp., 73 pie. Cloth $2.10. Containe: 

• The poUbto waters of tlie eestem United States, by W. J. McGee, pp. 1 to 47. Diacusses 
dstern water, stream waters, and ground waters, including mineral springs and artesian weDs. 

PUOFX88IOVAL PAFEX8. 

Prnffiiifial papers are distributed tree by the Geological Survey as long as its stock lasts. An asterisk 
(*) indicates that this stock has been exhausted. Many of the papers marked with an asterisk may, 
however, be purchased from the Sufkrimtekdent op Documents, WAsmNoroN, D. C. Professional 
papss are of quarto size. 

*44. Underground- water reeources of Long Island, N. Y., by A. C. Veatch, C. S. 
Slichter, Isaiah Bowman, W. 0. Crosby, and R. E. Horton. 1906. 394 pp., 
34 pis. $1.25. 

Describes the geologic formatlocis, the source of the ground waters, and requisite conditions 
for flowing wells; the springs, streams, ponds, and lakes; artesian and deep wells; fluctuation 
of ground-waio' table; blowing wells; waterworks; discusses measurements of velocity of under- 
flow, the results of sixing and filtration tests, and the utilization of stream waters; gives well 
records and notes (with chemical analyses) conoeming representative wells. 

BVLLBTHia. 

An astaridr(*)iDdioateBtliat the Geological Survey's stock of the paper is exhausted. Hanyofthepapm 
somarkad may be purchased fhm the SupBBDmMDBirr or DocuMSirre, Washdiotom, D. C. 

•138. Artesian well prospects in the Atlantic Coastal Plain region, by N. H. Darton. 
1896. 232 pp., 19 pis. 

Describes the general geologic structure of the Atlantic Coastal Plain region and sammarlzes 
the cooditionBallBcting subterranean water in the Coastal Plain; discusses the general geoloi^ 
ralatioos in New York, sootbem New Jersey, Delaware, liaryland. District of Cotambia, Vir^ 
glnia. North Carolina, South Carolina, and eastern Georgia; gives for each of the States a list of 
the deep weUs and discusses well prospects. The notes on the wells that follow the tabulated 
Hits contain many wen secttoDs and analyses of the wmteiB. 

•264. Record of deep wdl drilling for 1904, by M. L. Puller, E. F. Lines, and A. C. 
Veatdi. 1905. 106 pp. 10c. 

Discosaes the Importanoe of accurate wen records to the driller , to owners of oil, gas, and wat« 
weUs, and to the geologist; describes the general methods of work; gives tabnlat>ed records gf 
weDs in Connerticnt, ICaine, Ifassadrasetts, New Hampshire, New Jersey, New York, Penn- 
sylvania, Rhode Island, and Virginia, and detailed records of wells at Pleasantville and Atlantic 
Highlands, N. J., and Tully, N. Y. These wells were selected because they give definite strati- 
graphic infbrmatlon. 

•298. Record of deep well drilling for 1905, by M. L. Fuller and Samuel Sanford. 
1906. 299 pp. 25c. 

Olreianaoooantof progress in the collection of wellreoordsandsamples; oontainstabulaled 
noodds of waUs in Connecticut, Delaware, Maine, Maryland, Massachnsetts, New Hampshire, 
New Jersey, New York, Pennsylvania, Rhode Island, Vermont, and Virginia, and detailed 
records of wells in Newcastle County, Del.; Cumberland County, Maine; Anne Arundel, St. 
Mary, and Talbot counties, Md.; Hampshire County, Mass.; Monmouth County, N. J., Saratoga 
County, N. Y.; and Lycoming and Somerset counties. Pa. The waUs of which detailed 8e&> 
tions are given were selected because they afford valuable stratlgraphio inlormatlan. 

•^1. Contributions to economic geology, 1911, Part II, Mineral fuels; M. R. Cami>- 
beU, geologist in charge. 1913. 361 pp. 24 pis. 45c. 

Issued also in separate chapters. The following papers contain inlormatian on ground wat«. 

•(i) Geologle stmoture of the Punzsotawney, CurwensviUe, Hontsdale, Bamesboro, and 
Patton quadrangles, central Pennsylvania, by G. H. Ashley and M. R. Campbell (pp. e<M9, 
Pis. VH-vm). Discusses the geologic structure of the five quadrangles named and Includes a 
map showing structure contours. It contains a brief statement in regard to shallow and deep 
weOs and artesian prospeots (pp. 8»-80). The ground water in the Bamesboro and Patton quad- 
ranglBs Is also briefly deecribed in Oedogio Folio 180, and the ground water in these two quad- 
rangles and In the CurwensviUe quadrangle is briefly described in Water-Supply Paper llO, 
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OBOLOOIO FOLIOS. 

Under the plan adopted lor the preparation of a geologic map of the United States 
the entire area ie divided into small quadrangles, bounded by certain meridians 
and parallels, and these quadrangles, wldch nimiber several thousand, are separately 
surveyed and mapped.^ The unit of survey is also the unit of publication, and the 
maps and description of each quadrangle are issued in the form of a folio. When all 
the folios are completed they will constitute the Geologic Atlas of the United States. 
A folio is designated by the name of the principal town or of a prominent natural 
feature within the quadrangle. Each folio includes maps showing the topography, 
geology, underground structure, and mineral deposits of the area mapped and several 
pages of descriptive text. The text explains the maps and describes the topographic 
and geologic features of the country and its mineral products. The topographic map 
shows roads, railroads, waterways, and, by contour lines, the shapes of the hills and 
valleys and the height above sea level of all points in the quadrangle. The areal- 
geology map shows the distribution of the various rocks at the surface. The structural- 
geology map shows the relations of the rocks to one another undex^ground. The 
economic-geology map indicates the location of mineral deposits that are commer- 
cially valuable. The artesian-water maps show the depth to underground-water 
horiz<HiB. Economic-geology and artesian-water maps are included in folios if the 
conditions in the areas mapped warrant their publication. The fdios are of special 
interest to students of geography and geology and are valuable as guides in the devel- 
opment and utilization of mineral resources. 

Folios 1 to 163, inclusive, are published in only one form (18 by 22 inches), called 
the library edition. Some of the folios that bear numbers hi^er than 163 are pub- 
lished also in an octavo edition (6 by 9 inches). Owing to a fire in the Geological 
Survey building May 18, 1913, the stock of geologic folios was more or less damaged 
by fire and water, but the folios that are usable are sold at the imiform price of 
5 cents each, with no reduction for wholesale orders. This rate applies to folios 
in stock from 1 to 184, inclusive (except reprints), also to the library edition of Foho 
186. The library edition of Folios 185, 187, and higher numbers sells for 25 cents 
a copy, except that some folios which contain an unusually large amount of matter 
sell at higher prices. The octavo edition of Folio 185 and higher numbers sell for 
50 cents a copy, except Folio 193, which sells for 75 cents a copy. A discount of 
40 per cent is allowed on an order for folios or for folios together with topographic 
maps amounting to $5 or more at the retail rate. 

All the folios contain descriptions of the drainage of the quadrangles. The folios 
in the following list contain also bnef discussions of the undergioimd waters in con- 
nection with the economic resoiurces of the areas and more or less information con- 
cerning the utilization of the water resources. 
An asterisk (*) indicates that the stock of the folio is exhausted. 

•13. Fredericksburg, Virginia-Maryland. 1894. 6c. 

*23. Nomini, Maryland- Virginia. 1896. 5c. 

•70. Washington, District of Columbia^Maryland-Viiiginia. 1901. 

*83. New York City (Paterson, Harlem, Staten Island, and Brooklyn quadrangles). 
New York-New Jersey. 1902. 

Discoases the present and future water supply of New York City. 

*136. St. Marys, Maryland- Virginia. 1906. 5c. 
Discusses artesian wells. 

•137. Dover, Delaware-Maryland-New Jersey. 1906. 6c. 

Describes the shallow and deep wells used as sources of water supply; giTes section of well ft 
Middletown, Del. 

t Index maps showing areas in the North Atlantic slope basins covered by topographic maps and by 
geologic folios will be mailed on receipt of request addressed to the Director, V. 8. Geological Survey, 
Wmithi0U(n, D. C. 
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n49. Penobflcot Bay, Maine. 1907. 5c. 

Describes the weUs and sprin^i; givee analyiis of tpring vmter from North Bhiehill. 

152. PmtHZMit, Maryland-District olColumlna. 1907. 5c. 
Diacnflses the sprinffi, afaallow wells, and artesian wells. 

•157. PaaBEOc, New Jereey-New York. 1908. 

DiscoBBes the underground water of the quadrangle, including the cities of Newark, Hoboken, 
Jersey City, PaterBon, EUnbeth, Paanlc, Platnflekl, Rahway, and Pwtb Amboy, and a portion 
of the dty of New York; gi^es a list of the deep borings in the New Jersey portion of the quad- 
tan^, and notes oonoerning wells on Staten Island, Long Island, Hoflman Island, and Oov- 



158. Rockland, Maine. 1908. 5c. 

Describes the water supply in Knox County, Maine, of whidi Rockland is the principal city; 
discusses the water obtained fhnn wells drilled in limestone and granite, and the dty water 
iopp^ of Cmdeo, Roc^part, Rookland, and Thomaston. 

neO. Acddent-Giantsville, Maryland-Penneylvaoia-Weet Viiginia. 1908. 5c 

Under " Mineral Resources" the folio describes Youghiogheny and Castleman rivers, Savage 
River, and Oeorges Creek, and the spring waters; notes possibility of obtaining artesian water. 

nai. Franklin Furnace, New Jersey. 1908. 

Deaoribes the streams, water powers, and ground waters of a district in northwestern New 
Jerssy, mainly in Sossez County but Inclwling also a small part of Morris County; gives tabu- 
lated list of water powers and of bored wells. 

*1^. Fhiladeli^iia (Nonistown, Germantown, Chester, and Fhiladeli^ia quad- 
ranges), Penns^dvania-New Jersey-Delaware. 1909. 

Describes the underground waters of the Piedmont Plateau and the Coastal Plain and gives 
a tabulated list of wells; discusses the water supply of Philadelphia and Camden, also subur- 
ban towns; gives analysis of filtered water of Pickering Creek. 

•167. Trenton, New JerBey-Pennsylvania.' 1909. 5c. 

Describes streams tributary to Raritan and Delaware rivers (including estimates of oapadty 
with and without storage) and the springs and wells; discusses also the public water supply of 
Trenton and suburban towns. 

169. Watkins Glen-Oatatonk, New York. 1909. 5c. 

Describes the rivers, which include tributaries of the Susquehanna and the St. Lawrence, the 
lakes and swamps, and, under "Economic geology," springs and shallow and deep wells; dis- 
cusses also water supply at Ithaca. 

*170. MeroerBburg-Ghamberaburg, Pennsylvania.^ 1909. *5c. 

Describes the underground waters, including limestone springs, sandstone springs, and 
welk, and mentions briefly the sources of the water supplies of the principal towns. 

182. Choptank, Maryland. 1912.^ 5c. 

The Choptank quadrangle inchidey the entire width of Chesapeake Bay and portions ofmany 



189. Bamesboro-Patton, Pennsylvania. 1913. 25c. 

Discusses the water supply of various towns in the quad r ang l e. 

191. Raritan, New Jersey.* 1914. 

Discusses briefly the surface and ground waters of the quadrangle, the quality, and the utili- 
latlon of streams for power; gives analysis of water from Raritan River and from Bchooley Moun- 
tain Spring near Batdcettstown. 

192. Eastport, Maine. 1914. 25c. 

Indudes brief account of the water supply of the quadrangle and of the utilization of streams 
(or power. 

204. Tolcheettf, Maryland. 1917. 25c. 
Discusses shallow and artesian wells. 



> Octavo edition only. 

* Issoed in two editions— library (18 by 23 inches) and octavo (6 by 9 inches). Specify edition desired. 

• IsBQsd in two editions— librar/ (18 by 22 inches), 2So., and octavo (6 by 9 inches), SOc Specify 



Digitized by 



Google 
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MISCELLANEOUS REPORTS. 

Other Federal bureaus and State and other organizatioiis have 
from time to tune published reports relating to the water resources 
of various sections of the country. Notable among those pertaining 
to the North Atlantic States are the reports of the Maine State Water 
Storage Commission (Augusta), the New Hampshire Forestry Com- 
mission (Concord), the Metropolitan Water and Sewerage Board 
(Boston, Mass.), the New York State Water-Supply Commission 
(Albany), the New York State Conservation Commission (Albany), 
the New York State engineer and surveyor (Albany), the various 
commissions on water supply of New York City, the Geological 
Survey of New Jersey (Trenton), State boards of health, and the 
Tenth Census (vol. 16). 

The following reports deserve special mention: 

Water power of Maine, by Walter Wells, Augusta, 1869. 

Hydrology of the State of New York, by G. W. Rafter: New York State Museum 
Bull. 85, 1905. 

Hydrography of Viiginia, by N. C. Grover and R. H. Bolster: Virginia Geol. Survey 
Bull. 3, 1906. 

Underground-water resources of the Coastal Plain province of Virginia, by Samuel 
Sanford: Virginia Geol. Survey Bull. 5, 1913. 

Siurfoce water supply of Virginia, by G. C. Stevens: Virginia Geol. Survey Bull. 
10, 1916. 

Many of these reports can be obtained by applying to the several 
commissions, and most of them can be consulted in the public libraries 
of the larger cities. 
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GBOLOOICAL SUBVBY H YDBO LOQIO BBPOBTS OF OBNEBAL 

IMTEBB8T. 

The following list comprises reports that are not readily classifiable 
by drainage basins and that cover a wide range of hydrologic inves- 
tigations: 

WATB&-STnPPLT PAPB&8. 

*1. Pumpiog water for irrigation, by H. M. Wilson. 1896. 57 pp., 9 pis. 

Describes pumps and motive powers, windmills, water ^dieels, and Tsiioos kinds of engines; 
atoostonge ic ser v oiis to retain piinq>ed water untU needed for irrigation. 

•3. Sewage irrigation, by G. W. Rafter. 1897. 100 pp., 4 pis. 10c. (See Water- 
Supply Pftper 22.) 

Discosses methods of sewage disposal by intermittent fUtration and by irrigation; describes 
ntllization of sewage in Germany, England, and France, and sewage purification in the United 
States. 

•8. WindmillB for irrigation, by E. C. Murphy. 1897. 49 pp., 8 pis. 10c. 

G i v e s r es u lts of experimental tests of windmills during the summer of 1886 in the vicinity of 
Garden, Kans.; describes instruments and methods and draws conclusions. 

*14. New tests of certain pumps and water lifts used in irrigation, by O. P. Hood. 
1898. 91pp., 1 pi. 10c. 
Discusses efficiency of pumps and water lifts of various types. 

*20. Experiments with windmills, by T. O. Perry. 1899. 97 pp., 12 pis. 15c. 

Tndodes tables and descriptions of wind wheels, compares wheels of several types, and dis- 
OQSsesfesults. 

•22. Sewage irrigation. Part II, by G. W. Rafter. 1899. 100 pp., 7 pis. 15c. 

Gives ndsum^ of Water-Supply Paper No. 3; discusses pollution of certain streams, experi- 
ments on purification of factory wastes in Massachusetts, value of commercial fertilizers, and 
describes American 8ewBg&<Usposal plants by States; contains bibliography of publications 
relating to sewage utilization and disposal. 

•41. The windmill : Its efficiency and economic use. Part I, by E. C. Murphy. 1901 . 

72 pp., 14 pis. 
•42. The windmill : Its efficiency and economic use, Part II, by E. C. Miuphy. 1901 . 

75 pp., 2 plfl. 10c. 
Not. 41 and 42 give details of results of experimental tests with windmills of various types. 

•43. Conveyance of water in irrigation canals, flumes, and pipes, by Samuel Fortier. 
1901. 86 pp., 15 pis. 15c. 

•56. Methods of stream measurement. 1901. 51 pp., 12 pis. 15c. 

Descdbes the methods used by the Survey in 1901-2. See also Nos. &i, 94, uid 05. 

•61 Accuracy of stream measurements, by E. C. Murphy. 1902. 99 pp., 4 pis. 
(See No. 95.) 10c. 

Describes methods of measuring velocity of water and of measuring and computing stream flow 
and oon^Mres results obtained with the different instruments and methods; describes also ex- 
periments and results at the Cornell University hydraulic laboratory. A second, enlarged edi- 
tion published as Water-Supply Paper 05. 

•67. The motions of underground waters, by C. S. Slichter. 1902. 106 pp., 8 pis. 
15c. 

Discusses origin, depth, and amount of underground waters; permeabUity of rocks and 
porosity of soils; causes, rates, and laws of motions of underground water; surface and deep zones 
of flow, and recovery of waters by open wells and artesian and deep wells; treats of the shape and 
poflltion of the water table; gives simple methods of measuring yield of flowing wells; describes 
artesian wells at Savannah, Ga. 
498"*— 21— wsp 471 14 xxv 
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*80. The relation of rainfall to run-off, by G. W. Rafter. 1903. 104 pp. 10c. 

Treats of measaiemants of rainftdl and laws and measoraments of stream flow; glvosntnftdl, 
nm-off, and evaporation formolas; dlscnssee affect of forests on rainlUl and run-off. 

87. Irrigation in India (second edition), by H. M. Wilson. 1903. 238 pp., 27 pis. 
25c. 

First edition was pobUflbed in Part n of the Twelfth Annual Report. 

93. Proceedings of first conference of engineers of the Reclamation Service, with 
accompanying i>aper8, compiled by F. H. Newell, chief engineer. 1904. 
361 pp. 25c. 

Contains the following papers of more or leas general interest: 

limits of an irrigation project, by D. W. Ross. 

Relation of Federal and State laws to irrigation, by Morris Bien. 

Electrical transmission of power for pumping, by H. A. Storrs. 

^Correct design and stability of high masonry dams, by Geo. Y. Wisner. 

Irrigation surveys and the use of the plane table, by J. B. Lipplnoott. 

The use of alkaline waters for irrigation, by Thomas H. Means. 

•94. Hydrographic manual of the United States Geological Survey, prepared by E. C. 
Murphy, J. C. Hoyt, and G. B. Hollister. 1904. 76 pp., 3 pis. 10c. 

Gives instruction for field and office work relating to measurements of stream flow by oorrent 
meters. See also No. 05. 

*95. Accuracy of stream measurements (second enlarged edition), by E. G. Murphy. 

1904. 169 pp., 6 pis. 

Describes methods of measuring and computing stream flow and compares results derhrad 
from different instruments and methods. See also No. M. 

*103. A review of the laws forbidding pollution of inland waters in the United States, 
by E. B. Goodell. 1904. 120 pp. (See No. 152.) 

Explains the legal principles under which antipoUution statutes become opefative, quotes 
court decisions to show authority for various deductions, and classifies according to scope the 
statutes enacted in the different States. 

*110. Contributionfl to the hydrology of eastern United States, 1904; M. L. Fuller, 
geologist in charge. 1905. 211 pp., 5 pis. 10c. 

Contains the following reports of general interest. The scope of each paper is indicated by its 
title. 

Description of underflow meter used in measuring the velocity and direction of undersroond 
water, by Charles S. Slichter. 

The California or "stovepipe" method of well construction, by Charles 8. Slichter. 

Approximate methods of measuring the jrield of flowing wells, by Charles S. SUofater. 

Corrections necessary in accurate determinations of flow from vertical well «^*«''»g«, fhim 
notes furnished by A. N. Talbot. 

Experiments relating to problems of well contamination at Quitman, Oa., by 8. W. HoOaUle. 

113. The disposal of strawboard and oil-well wastes, by R. L. Sackett and Isaiah 
Bowman. 1905. 52 pp., 4 pis. 5c. 

The first paper discusses the pollution of streams by sewage and by trade wastes, desoribos the 
manufacture of strawboard, and gives results of various experiments in disposing of the waste. 
The second paper describes briefly the topography, drainage, and geology of the region about 
Marion, Ind., and the contamination of rock wells and of streams by wast? oil and brine. 

*114. Underground waters of eastern United States; M. L. Fuller, geologist in charge. 

1905. 285 pp., 18 pis. 25c. 

Contains report on " Occurrence o( underground waters,'^ by M. L. Fuller, diwraisning sources, 
amount, and temperature of waters, permeability and storage capacity of rocks, water4)earing 
formations, recovery of water by springs, wells, and pumps, essential condition of artesian flows 
and general conditions affecting underground waters in eastern United States. 

115. River surveys and profiles made during 1903, arranged by W. C. Hall and 
J. C. Hoyt. 1905. 115 pp., 4 pis. 10c. 

Contains results of surve]rs made to determine location of undeveloped power sites. 

119. Index to the hydrographic progress reports of the United States Geologica] 
Survey, 1888 to 1903, by J. C. Hoyt and B. D. Wood. 1905. 253 pp. 15c. 
Scope indicated by title. 
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120. Bibtiographic review ieuid index of papers relating to undeiground waters pub- 
lished by the United States Geological Survey, 1879-1904, by M. L. Fuller. 
1905. 128 pp. 10c. 
Scope indlofttad by title. 

*122. Belatian of the law to underground waters, by D. W. Johnson. 1905. 55 pp. 
5c. 

Deflnes and cJawtflm nndergroazid waters, gives common-law rales relating to tbeir use, and 
dtes State legislative acts affecting them. 

140. Field measurements of the rate of movement of imderground waters, by 0. S. 
Slichter. 1905. 122 pp., 15 pis. 15c. 

Disciiases thecapadty of sand to transmit water, describes measurements of anderflow in Rio 
HoQdo^ San Gabriel, and Mohave River valleys, CaUf., and on Long Island, N.Y.; givesresnlts 
of tests of weDs and pumping plants, and describes stovepipe method of well construction. 

143. Experiments cm steel-concrete pipes on a working scale, by J. H. Quinton. 
1905. 61 pp., 4 pis. 
Scope indicated by title. 

145. Contributions to the hydrology of eastern United States, 1905; M. L. Fuller, 

geologist in chaige. 1905. 220 pp., 6 pis. 10c. 

Contains brief reports of general interest as follows: 

Drainage of ponds into drilled wells, by Robert E. Horton. Discusses efficiency, cost, and 
etpacity of drainage weOs, and g^ves statistics of such wells in southern Michigan. 

Ocnstniction of socaUed fountain and guymir springs, by Myron L. Fuller. 

A convenient gage for determining low artesian heads, by Myron L. Fuller. 

146. Proceedings of second conference of engineers of the Reclamation Service, with 

acc(Hnpan3ang papers, compiled by F. H. Newell, chief engineer. 1905. 
267 pp. 15c. 

Contains brief aoooont of the organization of the hydrographic [water-resources] branch and 
the Reclamation Service, reports of conferences and committees, circulars of instruction, and 
many brief reports on subjects closely related to reclamation, and a bibUogr^hy of techincal 
papers by members of the service. Of the papers read at the conference those listed below 
(scope indicated by title) are of more or less general interest: 

Proposed State code of water laws, by Morris Bien . 

Power engineering applied to irrigation problems, by O. H. Ensign. 

Estimates on tunneling in irrigation projects, by A. L. Fellows. 

CoUeetion of stream-gaging data, by N. C. Orover. 

Diamond-drill methods, by O. A. Hammond. 

Mean-velocity and area curves, by F. W. Hanna. 

Importance of general hydrographic data concerning basins of streams gaged , by R. E. Horton. 

"ESecX of aquatic vegetation on stream flow, by R. £. Horton. 

Sanitary regulations governing construction camps, by M. O. LeigfatoD. 

Necessity of draining irrigated land, by Thos. H. Means. 

Alkali soils, by Thos. H. Means. 

Cost of stream-gaging work, by E. C. Murphy. 

Equipment of a cable gaging stati<m, by E. C. Murphy. 

Silting of reservoirs, by W. M. Reed. 

Fbrm-unit classiflcatioo, by D. W. Ross. 

Cost of power for pumping irrigating water, by H. A. Storrs. 

Records offlow at current-meter gaging stotions during the froeen season, by F. H. Tillinghast. 

147. Destructive floods in United States in 1904, by E. C. Murphy and others. 206 

pp., 18 pis. 15c. 

Contains a brief aoooont of "A method of computing cross-section area of waterwsjrs/' in- 
dndlng Cormulas for maximum discharge and area of cross section. 

*150. Weir experiments, coefficients, and formulas, by R. E. Horton. 1906. 189 
pp., 38 pis. (See Water-Supply Paper 200.) 15c. 
Scope indicated by title. 

15L Fidd assay of water, by M. 0. Leighton. 1905. 77 pp., 4 pis. 10c. 

I>icusBe8 methods, instruments, and reagents used in determining turbidity, color, iron, 
chlorides, and hardnew, in onnnentlon with studies of the quality of water in various parts of 
the United States. 
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*152. A review of the laws forbidding pollution of inland waters in the United States 
(second edition), by £. B. Gooddl. 1905. 149 pp. 10c. 
Scope indicated by title. 

*160. Underground-water papers, 1906; M. L. Fuller, geologist in charge. 1906. 
104 pp., 1 pi. 

Gives accoont of work in 1905, lists of publications relating to underground waten, and con- 
tains the following brief reports of general interest: 

Significance of the term ''artesian/' by Myron L. Fuller. 

B^resentation of wells and springs on maps, by Myron L. Fuller. 

Total amount of tree water in the earth's crust, by M3rron L. Fuller. 

Use of fluorescein in the study of underground waters, by R. B. Dole. 

Problems of water contamination, by Isaiah Bowman . 

Tnfftfttift^ of improvement of water in wells, by Myron L. Fuller. 

*102. Destructive floods in the United States in 1905, with a discussion of flood di»- 

chaige and frequency and an index to flood literature, by E. C. Murphy and 

others. 1906. 105 pp., 4 pis. 15c. 
*163. Bibliographic review and index of underground-water literature published in 

the United States in 1905, by M. L. Fuller, F. G. Clapp, and B. L. Johnscoi. 

1906. 130 pp. 15c. 
Scope indicated by title. 

*179. Prevention of stream pollution by distOlery refuse, based on investigations at 
Lynchbuig, Ohio, by Hennan Stabler. 1906. 34 pp., 1 pi. 10c. 

Describes grain distillation, treatment of slop, sources, character, and effects of eflhients 
on streams; discusses filtration, precipitation, fermentation, and evaporation methods of dis- 
posal of wastes without pollution. 

*180. Turbine water-wheel tests and power tables, by R. E. Horton. 1906. 134 pp., 
2 pis. 20c. 

Scope indicated by Utle. 

*186. Stream pollution by acid-iron wastes, a report based on investigations made at 
Shelby, Ohio, by Herman Stabler. 1906. 36 pp., 1 pi. 

Gives history of pollution by acid-iron wastes at Shelby. Ohio, and resulting litigation; db- 
cosses effect of add-iron liquors on sewage purification processes, recovery of copperas frtim 
add-iron wastes, and other processes for disposal of pickling liquor. 

*187. Determination of stream flow during the frozen season, by H. E. Barrows and 
R. E. Horton. 1907. 93 pp., 1 pi. 15c. 
Scope indicated by title. 

*189. The prevention of stream pollution by strawboard waste, by E. B. Phelpe. 
1906. 29 pp., 2 pis. 5c. 

Describes manufacture of strawboard, present and proposed methods of disposal of waste 
liquors, laboratory investigations of precipitation and sedimentation, and field studies of 
amounts and character of water used, raw material and finished product, and mechanical 
filtration. 

*194. Pollution of Illinois and Mississippi rivers by Chicago sewage (a digest of the 
testimony taken in the case of the State of Missouri v. the State of Illinois 
and the Sanitary district of Chicago), by M. O. Leighton. 1907. 369 pp., 
2 pis. 40c. 
Scope indicated by ampHflcation of title. 

*200. Weir experiments, coefficients, and formulas (revision of paper No. 160), by 
R. E. Horton. 1907. 195 pp., 38 pis. 35c. 
Scope indicated by title. 

*226. The pollution of streams by sulphite pulp waste, a study of possible remedies, by 
E. B. Phelps. 1909. 37 pp., 1 pi. 10c. 

Describes manufificture of sulphite pulp, the waste liquors, and the experimental work \mA' 
ing to suggestions as to methods of preventing stream pollution. 

*229. The disinfection of sewage and sewage filter effluents, with a chapter on the 
putrescibility and stability of sewage effluents, by E. B. Phelpe. 1909. 
91 pp., 1 pi. 16c. 
Scope indkated by title. 
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*234. Pftpen on the consenration of water resources. 1909. 96 pp., 2 pis. 15c. 

Contains the fdDowing p«pen, whose scope is indicated by their titles: Distribution of rein- 
fill, by Henry Qannett; Floods, by M. O. Leighton; Developed water powers, compiled under 
the direction of W. M. Stenart, with discussion by M. O. Leighton; Undeveloped water powers, 
by M. O. Lei^ton; Irrigation, by F. H. Newell; Underground waters, by W. C. Menden- 
haU; Denudation, by R. B. Dole, and Herman Stabler; Control of catchment areas, by H.N. 
Parker. 

*235. The purification of some textile and other factory wastes, by Herman Stable 
and G. H. Pratt. 1909. 76 pp. 10c. 

Discusses waste waters from wool scouring, bleaching and dyeing cotton yam, bleaching 
cotton piece goods, and mannfarture of oleomargarine, fertilizer, and glue. 

*236. The quality of surface waters in the United States, Part I. — Analyses of waters 
east of tiie one hundredth meridian, by R. B. Dole. 1909. 123 pp. 10c. 
Describes collection of samples, method of examinaticm, preparation of solutions, accuracy 
of estimates, and expression of analytical results. 

238. The public utility of water powers and their govemmoDtal regulation, by Ren^ 
Tavemier and M. O. Leighton. 1910. 161 pp. 16c. 

Discusses hydraulic power and irrigation, French, Italian, and Swiss legislation relative to 
the development of water powers, and laws proposed in the French i>arliament; reviews work 
of bureau of hydraulics and agricultural improvement of the French department of agricul- 
ture, and gives rtemiA of Federal and State water^xywer legislation in the United States. 

*255. Underground waters for farm use, by M. L. Fuller. 1910. 58 pp., 17 pis. 15c. 

Discusses rocks as sources of water supply and the relative safety of supplies from different 

materials; springs, and their protection; open or dug and deep wells, their location, jrield, 

relative cost, protection, and safety; advantages and disadvantages of cisterns and combina* 

tion wells aod dstems. 

*257. Well-drilling methods, by Isaiah Bowman. 1911. 139 pp., 4 pis. 15c. 

Discusses amount, distribution, and disposal of rainllBll, water-bearing rocks, amount of 
underground water and artesian conditions, and oil and gas bearing formations: gives history 
of well drilling in Asia, Europe, and the United States; describes in detail the various methods 
and the machinery used; discnsseB loss of tools and geologic difiOculties; contamination of well 
waters and methods of prevention; tests of capacity and measurement of depth; and costs of 
sinking wells. 

*258. Undeiground-water papers, 1910, by M. L. Fuller, F. G. Olapp, 6. C. Matson, 
Samuel Sanford, and H. C. Wolff. 1911. 123 pp., 2 pis. 15c. 
Contains the following papers (scope indicated by titles) of general interest: 
Drainage by wells, by M. L. Fuller. 
Freezing of wells and related phenomena, by M. L. Fuller. 
PoDntirai of underground waters in limestone, by G. C. Matson. 
Protection of shallow wells in sandy deposits, by M. L. Fuller. 
Magnetic wells, by M. L. Fuller. 

^9. The underground waters of southwestern Ohio, by M. L. Fuller and F. G. 
Clapp, with a discussion of the chemical character of the waters, by R. B. 
Dole. 1912. 228 pp., 9 pis. 35c. 

Deeoribes the topography, climate, and geology of the region, the water-bearing formations, 
the source, mode of occ u rrence, and head of the waters, and municipal supplies; gives detaik by 
counties; discusses in supplement, under chemical character, method of analysis and expression 
of results, minenl constituents, effect of the constituents on waters for domestic, industrial, or 
medidnal uses, methods of purification, and diemical composition; many analyses and fiekl 
assays. The matter in the supplement was also published in Water-Supply Paper 254 (The 
underground waters of north-central Indiana). 

274. Some stream waters of the western United States, with chapters on sediment 
earned by the Bio Grande and the industrial application of water analjrsee, 
by Herman Stabler. 1911. 188 pp. 15c. 

Deecrfbes collection of samples, plan of analytical work, and methods of analyses; discusses 
soap-consuming power of waters, water softening, boiler waters, and water for irrigation. 

280. GagiDg stations maintained by the United States Geological Survey, 1888- 
1910, and Survey publications relating to water resources, compiled by 
B.D.Wood. 1912. 102 pp. 10c. 
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315. -The purification of public water supplies, by G. A. Johnson. 1913. 84 pp., 
8 pis. 10c. 

Diacusses groand, lake, tnd rlTer watflcs m pabUo soppUef, development ci wBtenrccks 
systaaaa in the United Statesi wattf oonsnmption, and tjphcUi fever; desoribes me th o ds oC 
filtration and sterillntion of water and mmiinipal water softening. 

334. The Ohio Valley flood of March-April, 1913 (including comparisons with some 
earlier floods), by A. H. Horton and H. J. Jackson. 1913. 96 pp., 22 jpla. 
20c. 

Although relating spedfloally to floods in the Ohio Valley, this report discosses also the oauses 
of floods and the prevention of damage by floods. 

337. The effects of ice on stream flow, by WUliam Glenn Hoyt. 1913. 77 pp., 7 pta, 
15c. 
Discusses methods of measuring the winter flow of streams. 

345. Contributions to the hydrology of the United States, 1914. N. C. Grover, 
chief hydraulic engineer. 1915. 225 pp., 17 pis. 30c. Contains: 

*(e) A method of determining the dafly disdiarge of rivers of variable slope, by M. R. Hall, 
W. E.Hall, and C.H.Pieroe, pp. 53-65. 5c. Scope indicated by title. 

364. Water analyses from the laboratory of the United States Geological Survey, 
tabulated by F. W. Clarke, chief chemist. 1914. 40 pp. 5c. 

Contains analyses of waters from rivers, lakes, wells, and springs in various parts of the United 
States, including analyses of the geyser water of Yellowstone National Park, hot springs In 
Montana, brines from Death Valley, water from the Oulf of Mexico, and mine waters from 
Tennessee, Michigan, Missouri and Oklahoma, Montana, Colorado and Utah, Nevada and 
Arizona, and California. 

371. Equipment for current-meter gaging stations, by G. J. Lyon. 1916. 64 pp., 
37 pis. 20c. 

Describes methods of installing recording and other gages and of constructing gage weQs, 
shelters, and structures for making discharge measurements and artificial controls. 

375. Contributions to the hydrology of the United States, 1915. N. C. Grover, chief 
hydraulic engineer. 1916. 181 pp., 9 pis. Contains: 

(c) Bdation of stream gaging to the science of hydraulics, by C. H. Pierce and R. W. Daven- 
port, pp. 77-S4. 

(e) A method for correcting river discharge for dianging stage, by B. B. Jones, pp. 117-130. 
(0 Conditions requiring the use of automatic gages in obtaining stream-flow records, by C. H. 
Pierce, pp. 131-138. 

*400. Contributions to the hydrology of the United States, 1916. N. C. Grover, 
chief hydraulic engineer. Contains: 

(a) The people's interest in water-power resources, by O. O. Smith, pp. 1-8. 
*(c) The measurement of silt-laden streams, by Raymond C. Pierce, pp. 31^51. 

(d) Accuracy of stream-flow data, by N . C. Qrover and J. C. Hoyt, pp. 53-50. 

416. The divining rod, a history of water witching, with a bibliography, by Arthur 
J.Ellis. 1917. 39 pp. 10c. 

A brief paper published "merely to furnish a reply to the numerous inquiries that are ooo- 
tinually being received from all parts of the country" as to the eflloacy of the divining rod 
for locating underground water. 

*425. Contributions to the hydrology of the United States, 1917. N. C. Grover, chief 
hydraulic engineer. 1918. Contains: 

(c) Hydraulic conversion tables and ooovenlent equivalents, pp. 71-94. 1917. 

427. Bibliography and index of the publications of the United States Geological 
Survey relating to ground water, by O. E. Meinzer. 1918. 169 pp., 1 pi. 

Includes publications prepared, in whole or part, by the Oedogleil Sorvqr that treat any 
phase of the subject of ground water or any subject directly appUoable to groond water. XUas- 
tiated by maps showing reports that cover specific areas more or less thoroughly. 
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*72. Denudation and erosion in the southern Appalachian region and the Monon 
gahela basin, by L. G. Glenn. 1911. 137 pp., 21 pis. 35c. 

Datoribes the topography, SBology, drminage, fomta, climate, popolatioo, and transporta- 
tion facilities of the region, the relatian of agrkolture, lumbering, mining, and power develop- 
ment to erosion and denudation, and the natm«, effects, and remedies of erosion; gives details 
of eonditions in Hobton, NoUchucky, French Broad, Little Tennessee, and Hiwassee river 
basins, along Ten n es s ee River proper, and in the basins of the Coosa-Alabama system, Chatta- 
hoodiee. Savannah, Saluda, Broad, Catawba, Yadkin, New, and Monongahria rivers. 

*86. The transportation of debris by running water, by G. E. Gilbert, based on 
experiments made with the assistance of £. C. Murphy. 1914. 263 pp., 
3 pis. 70c. 

The results of an investigation which was carried on in a specially equipped laboratory at 
Berkeley, Calif., and was undertaken for the purpose of learning "the laws whidi control the 
movement of bed load and especially to determine how the quantity of load is related to the 
stream's slope and discharge and to the degree of comminution of the debris." 

A highly tedmkal report. 

106. Hydraulic mining debris in the Sierra Nevada, by G. K. Gilbert. 1917. 154 
pp., 34 pis. 

P re s e n ts the results of an Investigation undertaken by the United States Geological Survey 
in response to a memorial from the California Miners' Assodatioo asking that a particular study 
be made of portions of the Sacramento and San Joaquin valleys aflected by detritus from tor- 
rential streams. The report deals largely with geologic and pb ysiographic aspects of the subject, 
traces the physical effects, past and future, of the hydraulic mining of earlier decades, the sixnilar 
effects which certain other industries induce through stimulation of the erosion of the soil, 
and the influence of tho restriction of the area of inundation by the construction of levees. Sug- 
gests cooperation by several interests for the control of the streams now carrying heavy loads of 
debris. 

BJTLLRTWB. 

*32. lists and analyses of the mineral springs of the United States (a preliminary 
study), by A. C. Peale. 188G. 235 pp. 

Defines mineral waters, lists the springs by States, and gives tables of analjrses so far as 
available. 

•2M. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A. C. 

Veatch. 1905. 106 pp. lOo. 
*298. Record of deep-well drilling for 1905, by M. L. Fuller and Samuel Sanford. 

1906. 299 pp. 25c. 
Bulletins 254 and 296 discuss the importance of accurate well records to the driller, to owners 

of oil, gas, and water wells, and to the geologist; describes the general methods of work; gives 

tahnlaterl records of wells by States, and detailed records selected as affording valuable strati- 

gr^thk informatioa. 

*319. Summary of the controlling factors of artesian flows, by Myron L. Fuller. 
1908. 44 pp., 7 pis. 10c. 

Describes underground reservoirs, the sources of underground waters, the ftftnUning agents, 
the primary and modifying factors of artesian circulation, the essential and modifying factors 
of artesian flow, and typical artesian sjrstems. 

^79. The geochemical interpretation of water analyses, by Chase Palmer. 1911. 
31 pp. 6c. 

Discusses the expression of chemical analyses, the chemical character of water, and the prop- 
cties of natural waters; gives a dafwifV'ation of waters based on property values and reacting 
vahies, and discusses the character of the waters of certain rivers as Interpreted directly from the 
ttsolts of analjrses; discusses also the relation of water properties to geologic formations, silioa 
tp fiver water, and the character of the water of the ICississippi and the Great Lakes and St. 
lAWTCDoe River as indicated by ohmioal analyses. 



Digitized by 



Google 



XXXn SURFACE WATER SUPPLY, 1918, PART I. 

*616. The data of geochemistry (third edition), by F. W. Clarke. 1916. 821 pp. 
45c. 

Earlier editions were published at Bulletins 330 and 491 . Contains a dismwion of the state- 
ment and interpretation of water analyses and a chapter on " Mineral wells and springs" (pp. 
179-216). Discusses the definition and claasiflpation of mineral waters, changes in the compo- 
sition of water, deposits of calcareous, ocherous and silioeous materials made by water, vadose 
and juvenile waters, and thermal springs in reUtion to volcanism. Deeoibes the diflenot 
kinds of ground water and gives typical analyses. Indudes a brief bibliography of papers con- 
taining water analyses. 

AJSnrUAL BEP0BT8. 

♦Fifth Annual Report of the United States Geological Survey, 1883-84, J. W. Powdl, 
Director. 1885. xxxvi, 469 pp., 58 pie. $2.25. Contains: 

*The requisite and qualifying conditions of artesian wells, by T. C. Chamberlain, pp. 126 to 
173, PI. 21. Scope indicated by tiUe. 

♦Twelfth Annual Report of the United States Geological Survey, 1890-91, J. W. Powell, 
Director. 1891. 2 parts. *Pt. II— Irrigation, xviii, 676 pp., 93 pis. $2. 
Contains: 

^Irrigation in India, by H. M. Wilson, pp. 863-^1, Pis. 107 to 146. See WaterSapply 
Paper 87. 

Thirteenth Annual Report of the United fitates Geological Survey, 1891-92, J. W. 
Powell, Director. 1892. (Pts. II and III, 1893.) 3 parts. ♦Pt. Ill— Irri- 
gation, xi, 486 pp., 77 pis. $1.85. Contains: 

^American irrigation engineering, by H. M. WUson, C. E., pp. 101-349, Pis. ill to 140. Dis- 
cusses the economic aspects of irrigation, alkaline drainage, silt, and sedimentation: giTes 
brief history and legislation; describes canals; discusses water storage at reservoirs of the CaU- 
fomia and other projects, subsurface sources of supply, pumping, and subirrigatioo. 

Fourteenth Annual Report of the United States Geological Survey, 1892-93, J. W. 
Powell, Director. 1893. (Pt. II, 1894). 2 parta. ♦Pt. II— Accompanying 
papers, xx, 597 pp., 73 pis. $2.10. Contains: 

*The potable waters of the eastern United States, by W. J. MoGee, pp. 1 to 47. Discusses 
dstem water, stream waters, and ground waters, induding mineral springs and artesian weOa. 

^Natural mineral waters of the United States, by A. C. Peale, pp. 40-88, Pis. 3 and 4. Dis- 
cusses the origin and flow of mineral springs, the source of mineralisation, tiiermal springs, the 
chemical composition and analysis of spring waters, geographic distribution, and the utilisatkm 
of mineral waters; gives a list of American mineral spring resorts; contains also some analyses. 

Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles 
D. Walcott, Director. 1898. (Parte II, III, and V, 1899.) 6 parta in 7 vols, 
and separate case for maps with Pt. V. *Pt. II — Papers chiefly of a theo- 
retic nature, v. 958 pp., 172 pis. $2.65. Contains : 

♦Principles and conditions of the movements of ground water, by F. H. King, pp. 5<^-2M, Fls. 
6 to 16. Discusses the amount of water stored in sandstone, in soil, and in other rocks; the 
depth to which ground water penetrates; gravitational, thermal, and capillary movements of 
ground waters, and the configuration of the ground-water surface; gives the results of experi- 
mental investigations on the flow of air and water through rigid porous media and through 
sands, sandstones, and silts; discusses results obtained by other investigators, and summarises 
results of observations; discusses also rate of flow of water through sand and rock, the growth 
of rivers, rate of filtration through soil, interference of wells, etc. 

♦Theoretical investigation of the motion of ground waters, by C. 8. Slichter, pp. 296-^84, PL 
17. Scope indicated by title. 
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(A-Aiuuiftl BqMTts; M-Mooognph; B-BoUetin; P-ProtosioiiAl Paper; W-Watcr-Siqyply PAper, 
OF-Gecdosicfolio. For titles see preoediiiKp«gw.] 

Aiteflian waters: Eflsential conditioiifi A 5; B 319; P 44; W 67, 114 

Bibliographies » W 119, 120, 163, 469 

Chemical aiialyBee.*> Methods and interpretation. W 151, 236, 259, 274, 364; B 479, 616 

Connecticut: Quality of waters; pollution W 79, 144, 232, 374, 397 

Surface waters W 162 

Underground waters W 57, 102, 110, 149, 232, 374, 397; B 264, 298 

Conservation W 234, 400a 

D^ris investigation P 86, 105 

Delaware: Quality of waters W 258; B 138 

Underground waters W57,114,149; B 138,298; GF 137,162 

District of Columbia: Quality of waters; pollution W 19^236; B 138 

Surface waters W 162, 192 

Underground waters W 57, 114, 149; B 138; GF 70, 152 

Diviningrod W416 

Engineering methods W 1, 3, 8, 20, 41, 42, 43, 56, 64, 94, 95, 

110, 143, 150, 180, 187, 200, 257, 337, 345e, 371, 375c, «,/, 400c, 400d; 425c 

Floods W 88, 92, 147, 162, 334 

India: Irrigation A 12; W 87 

Ice measurements W 187, 337 

Irrigation, general A 12 ii, 13 iu; W 20, 22, 41, 42, 87, 146 

Legal aspects: Surface waters W 103, 152, 194, 238 

Undergroimd waters W 122 

Maine: Quality of waters; pollution W 144, 198, 223, 236, 258; GF 149, 158 

8ur&^ waters A6;W69, 162, 198,279 

Underground waters W 57, 

102, 114, 145, 149, 223, 258; B 264, 298; GF 149, 158, 192 

Maryland: Quality of waters; pollution, etc W 145, 192, 236, 258 

Surface waters W 162, 192 

Underground waters W 57, 

114, 145, 149; B 138, 298; GF 13, 23, 70, 136, 137, 152, 160, 182 

Massachusetts: Quality of waters; pollution W 79, 144, 185 

Surface waters W 415 

Und«fground waters W 102, 110, 114, 149; B 298 

Mineral springs: Analyses Al4,ii; B 32 

Origin, distribution, etc A 14, ii 

Lists B32; W114 

Motions of ground waters A 19,ii; B 319; W 67, 110, 140, 155 

New Hampshire: Quality of waters; pollution W 144 

Underground waters W 61, 102, 114, 145, 149; B 264, 298 

^ Miny of the reporto contain brief sabject bibliogrmphies. See abstracts. 

* Many analTBet ofiiyer, spring, and well waters are scattered througli pobltcatioos, as noted In abstracts. 
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New Jersey: Quality of waters; pollution W 79, 

110, 236, 268; B 138; GF 137, 167, 162, 167 

Surface watere W 79, 88, 92, 110, 162; GF191 

Underground waters W 61, 

110, 114, 149; B 138, 264, 298; GF 83, 137, 167, 161, 162, 167, 191 
New York: Quality of waters; poUution, etc. W 72, 76, 79, 110, 144, 146, 236; P 44; B138 

Surface waters W 24, 26, 44, 76, 110, 147, 162; P 44 

Underground waters W67, 61, 

110, 114, 140, 145, 149, 166; GF 83, 167, 169; P 44; B 138, 264, 298 

Pennsylvania: Quality of waters; pollution W79, 

106, 108, 110, 146, 236; GF 162, 167, 170, 189 

Surface waters W 108, 109, 110, 147, 162; GF 160, 162, 167, 189 

Underground waters W 61, 

106, 110, 114, 146, 149; GF 160, 162, 167, 170, 189; B 264, 298, 631 

Pollution: By industrial wastes W 79, 179, 186, 189, 226, 235 

By sewage : W 72, 79, 194 

Laws forbidding W 103, 162 

Indices of W 144, 160 

Profiles of rivers W 44, 116 

Rhode Island: Quality of waters; pollution W 144, 149 

Und«fground waters W 61, 102, 114; B264,298 

River profiles W 44, 116 

Sanitation: quality of waters; pollution; sewage irrigation W3, 22 

72, 79, 103, 110, 113, 114, 144, 146, 162, 160, 179, 186, 
186, 189, 192, 194, 198, 226, 229, 236^ 236, 266, 258, 316 

Sewage disposal and purification W 3, 22, 72, 113, 186^ 194, 229 

Underground waters: Legal aspects "^ 122 

Methods of utilization W 114,255,267 

Pollution W 110, 144, 146, 160, 232, 268 

Vermont: Quality of waters; pollution W 144 

Surface waters W424 

Underground waters W 102, 110, 114, 149; B 298 

Virginia: Quality of waters; pollution, etc W 192, 236, 258; B 138 

Surface waters A 10 i, W 162, 192 

Underground waters. . . W 61, 114, 149, 258; B 138, 264, 298; GF 13, 23, 70, 136 

West Virginia: Quality of waters; pollution W146, 192,236 

Surface waters W 162, 192 

Und«fground waters W 61, 146, 149; GF 160 

Windmill papers W 1, 8, 20, 41, 42 
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rage. 

ABigMii River, Maine vii 

Alplaufl KiU, N. Y xn 

Ammonoosac River, N. H x 

Andnsooggin River, Maine, N. H. ix 

Andraecoggin River, Little, Maine . ix 

Andetam Creek, Md xiv 

Aroostook River, Maine vn 

Aahuek>t River, N. H x 

Auburn Lake, Maine ix 

B«ttai Kill, N. Y xn 

Beaver Kill, N.Y xra 

BlmckBtone River, R. I x 

Blackwater Rivtf , N. H ix 

Borden Brook, Mass xi 

Branch Lake, Maine vm 

Blanch Lake Stream, Blaine vm 

BnuQch River, R. I x 

Broad Creek, Md xiv 

Bumahirt River, Mass xi 

Byram River, Conn xi 

Byram River, East Branch, Conn. xi 
Byram River, Middle Branch, 

Conn xi 

Byrun River, West Branch, NY. xi 

Ouada Creek, East, N. Y xn 

Owiada Creek, West, N. Y xn 

Ouoga Creek, N. Y xn 

Cuntbassett River, Maine vm 

Ottsldll Creek, N. Y xn 

Cayadutta Creek, N. Y xn 

Oayuta Creek, N. Y xiv 

Cedar River, N. Y xi 

(diaries River, Mass ix 

Caiemung River, N. Y xiv 

Chenango River, N. Y xiv 

Oobboswecontee Lake, Maine vm 

CobbosKecontee Stream, Maine. . . vm 

Oochituate Lake, Mass ix 

Oohocton River, N. Y xiv 

Cold Stream, Maine vm 

Cold Stream Pond, Maine vm 

Concord River, Mass ix 

CoDnecCicat River, Man., N. H., 

Conn X 



Page. 

Contoocook Rivor, N. H ix 

Cooks Creek, Va xv 

Cioton River, N. Y xra 

Dead River, Maine vra 

Deer Creek, Md xrv 

Deerfield River, Mass x 

Delaware River, N. J., N. Y xra 

Delaware River, East Branch, N.Y. xra 
Delaware River, West Branch, 

N.Y xra 

Delaware & Hudson canal, diver- 
sion to xra 

East Branch or Fork. See name of 
main stream. 

East Canada Creek, N. Y xn 

EatonBrook, N.Y xiv 

Elk Run, Va xv 

Esopus Creek, N. Y xii 

Farmington River, Mass xi 

Fish Creek, N. Y xii 

FishkiU Creek, N. Y xra 

Fish River, Maine vn 

Foimdry Brook, N. Y xni 

GrecM^es Creek, Md xrv 

Goose Creek, Va xv 

Graefenberg Creek, N. Y xn 

Green Lake, Maine vra 

Green Lake Stream, Maine vra 

Gunpowder Falls, Md xrv 

Gunpowder Falls, Little, Md xiv 

Hawksbill Creek, Va xv 

Hoosic River, N.Y xn 

Housatonic River, Conn., Mass... xi 

Hudson River, N.Y xi 

Indian Lake reservoir, N. Y xi 

Indian River, N. Y xi 

Israel River, N. H x 

Johnson Brook, N.Y xn 

Juniata River, Pa xiv 

Kenduskeag Stream, Maine vm 

Kennebec River, Blaine vra 

Kinderhook Creek, N. Y xn 

Lehigh River, Pa xm 

Lewis Creek, Va xv 
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Little Androscoggin River, Maine. ix 

Little Gunpowder Falls, Md xrvr 

Little River, N. H x 

Machias River, Maine vn 

Madawaska River, Maine vn 

Madison Brook, N. Y xnr 

Magalloway River, Maine ix 

Matfield River, Mass ix 

Mattawamkeag Riv^, Maine ^ vm 

Merrimack Riv^, Mass., N. H ix 

Messalonskee Stream, Maine vm 

Mianus River, Conn., N. Y xi 

Middle Branch or Fork. See name 

of main stream. 

Middle River, Va xv 

Millers River, Mass x 

Millstone River, N. J xra 

Mohawk River, N. Y xn 

Mongaup River, N. Y xm 

Monocacy River, Md xv 

Moosehead Lake, Maine vm 

Moose River, Maine vm 

Moss Brook, Mass x 

Mud Creek, N.Y xiv 

Musconetcong River, N.J xm 

Mjrstic Lake, Mass ix 

N^Creek, N. Y xn 

Nashua River, Mass ix 

Nashua River, South Branch, 

Mass IX 

Neehaminy Creek, Pa xra 

Neversink River, N. Y xm 

Ninenule Creek, N.Y xn 

Normans Kill, N. Y xn 

North Branch or Fork. Su name 

of main stream,. 

NorthRiver, Va xv 

Occoquan Creek, Va xv 

Octoraro Creek, Md xiv 

Opequan Creek, W. Va xiv 

Oriskany Creek, N. Y xn 

Orland River, Maine vm 

Ossipee River, Maine ix 

Otter River, Mass x 

Passadumkeag River, Maine vm 

Passage Creek, Va xv 

Passaic River, N.J xm 

Passumpsic River, Vt x 

Patapsco River, Md xiv 

Patuxent River, Md xiv 

Paulins Kill, N. J xm 

Pawcatuck River, R. I x 

Pawtuxet RivCT, R. I x 



Pemigewasset River, N. H ix 

Pemigewaaset River, Middle 

Branch, N . H ix 

Penobscot River, Maine vm 

Penobscot River, East Branch, 

Maine vm 

Penobscot River, West Brandi, 

Maine -.. vm 

Perkiomen Creek, Pa xra 

Phillips Lake outlet, Maine vra 

Piscataquis River, Maine vm 

Pomperaug River, Conn xi 

Pompton River, N.J xm 

Potomac River, D. C, Md.,W.Va- . xiv 
Potomac River, North Branch, 

Md.,W. Va xiv 

Potomac River, South Branch, W. 

Va XIV 

Presumpscot River, Maine ix 

Priest Brook, Mass x 

Providence River, R. I x 

Quaboag River, Mass xi 

Quacken Kill, N. Y xn 

Quinebaug River, Conn x 

Ramapo River, N. J xra 

Rangeley Lake, Maine ix 

Rappahannock River, Va xr 

Raritan River, N.J xra 

Raritan River, North Branch, N.J. xm 

Raritan River, South Branch, N . J. xra 

Reeds Brook, Maine vra 

Reels Creek, N. Y xn 

Roach River, Maine vm 

Rockaway Riv^, N. J xm 

Rock Creek, D. C xv 

Rondout Creek, N.Y xra 

Sacandaga River, N. Y xi 

Sacandaga River, West Branch, 

N.Y xn 

Saco River, Maine, N. H nc 

St. Croix River, Maine vn 

St. Croix River, West Branch, 

Maine ^ 

St. Francis River, Maine vn 

St. George River, Maine vm 

St. John River, Maine vn 

Salmon River, Conn ^ 

Sandy River, Maine vni 

SaquoitCreek, N. Y xn 

Satucket River, Mass ^ 

Savage River, Md xiv 

Schoharie Creek, N. Y xfl 

Schroon Lake, N. Y xi 
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Schroon River, N. Y xi 

Schuylkill River, Pa xra 

Sebago Lake outlet, Maine iz 

Sebasticook River, Maine vm 

Seekonk River ,R.I x 

Shenandoah River, Va xv 

Shenandoah River, North Fork, 

Va XV 

Shenandoah River, South Fork, 

Va XV 

Shetucket River, Conn x 

Sip Pond Brook, Mass x 

Smith River, N.H ix 

Souhegan River, N. H ix 

South Branch or Fork. See name 

of main stream. 

South River, Va xv 

Starch Factory Creek, N. Y xn 

Sudbury River, Maaa ix 

Suncook River, N.H ix 

Susquehanna River, N. Y., Pa. . . xm 
Susquehanna River, West Branch, 

Pi XIV 

Swift River, Mass xi 

Sylvan Glen Creek, N. Y xn 

Tenmile River, N. Y xi 

Tenmile River, R. I x 

Thames River, Conn x 

Tioga River, N. Y xiv 



FAge. 

Tioug^oga River, N. Y xiv 

Tohickon Creek, Pa xm 

Tully River, East Branch, Mass. . . x 

Tuscarora Creek, W. Va xiv 

Union River, Maine vni 

Union River, East Branch, Maine, vm 

Union River, West Branch , Maine . vm 

Wallkill River, N. Y xm 

Wanaque Biver, N. J ±ra 

Wappinger Creek, N. Y xm 

Ware River, Mass x 

Webb Brook, Maine vm 

West Branch or Fork. See name 

of main stream. 

West Canada Creek, N. Y xn 

Westfield Little River, Mass xi 

Westfield River, Mass xi 

Westfield River, Middle Branch, 

Mass XI 

Westfield River, West Branch, 

Mass XI 

White River, Vt x 

Wills Creek, Md xiv 

Winnipesaukee Lake, N.H ix 

Wissahickon Creek, Pa xra 

Wood River, R. I x 

Woonasquatucket River, R. I x 

Zealand River, N. H x 
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SURFACE WATER SUPPLY OF SOUTH ATLANTIC 
SLOPE AND EASTERN GULF OF MEXICO DRAINAGE 
BASINS, 1918- 

AUTHORIZATION AND SCOPE OF WORK. 

This volume is one of a series of 14 reports presenting results of 
measurements of flow made on streams in the United States during 
the year ending September 30, 1918. 

The data presented in these reports were collected by the United 
States (jeological Survey und^ the following authority contained 
in the organic law (20 Stat. L., p. 394) : 

Provided, That this officer [the Director] shall have the direction of the Geological 
Sonrey and the daasification of public lands and examination of the geological struc- 
tme, mineral reeouzcea, and products of the national domain. 

The work was b^un in 1888 in connection with special studies 
relating to irrigation in the arid west. Since the fiscfd year ending 
June 30; 1895| successive sundry civil bills passed by Congress have 
carried the following item and appropriations: 

For gaging the streams and determining the water supply of the United States, 
and for the investigation of underground currents and artesian wells^ and for the 
preparation of reports upon the heet methods of utilizing the water resources. 

Annual appropriationi/or the fiscal years ended June SO, 1895-1919, 

18©5 $12,500 

1896 20,000 

1897 to 1900, inclusive 60, 000 

1901 to 1902, inclusive 100,000 

1903 to 1906, inclusive 200, 000 

1907 .• 150,000 

1908 to 1910, inclusive .' 100,000 

1911 to 1917, inclusive 150,000 

1918 175,000 

• 1919 148,244.10 

In the execution of the work many private and State organiza- 
tions have cooperated, either by furnishing data or by assisting in 
collecting data. Acknowledgments for cooperation of the first kind 
are made in connection with the description of each station affected; 
cooperation of the second kind is acknowledged on page 9. 

Measurements of stream flow have been made at about 4^510 
points in the United States and also at many points in Alaska and 
the Hawaiian Islands. In July^ 1918^ 1|180 gaging stations were 

5 
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6 ST7KFACE WATER SUPPLY, IfttS, PART 11. 

being maintained by the Survey and the cooperating organizations. 
Many "miscellaneous discharge measurements are made at other 
points. In connection with this work data were also collected in 
regard to precipitation, evaporation, storage reservoirs, river pro- 
files, and water power in many sections of the country and will be 
made available in water^upply papers from time to time. Infor- 
mation in regard to publications relating to water resources is pre- 
sented in the appendix to this report. 

DEFINITION OF TERMS. 

The volume of water flowing in a stream — the "run-oflf " or "dis- 
charge" — ^is expressed in various terms, each of which has become 
associated with a certain class of work. These terms may be divided 
into two groups — (1) those that represent a rate of flow, as second- 
feet, gallons per minute, miners^ inches, and discharge in second-feet 
per square mile, and (2) those that represent the actual quantity of 
water, as run-off in depth in inches, acre-feet, and millions of cubic 
feet. The principal terms used in this series of reports are second- 
feet, second-feet per square mile, run-off in inches, and acre-ieet 
They may be defined as follows: 

" Second-feet'' is an abbreviation for "cubic feet per second." 
A second-foot is the rate of discharge of water flowing in a channel 
of rectangular cross section 1 foot wide and 1 foot deep at an average 
velocity of 1 foot per second. It is generally used as a fundamental 
imit from which others are computed. 

"Second-feet per square mile" is the average number of cubic feet 
of water flowing per second from each square mile of area drained, 
on the assumption that the run-off is distributed imiformly both as 
regards time and area. 

"Run-off (depth in inches)" is the depth to which an area would 
be covered if all the water flowing from it in a given period were 
imiformly distributed on the surface. It is used for comparing 
run-off with rainfall, which is usually expressed in depth of inches. 

An "acre-foot,'' equivalent to 43,560 cubic feet, is the quantity 
required to cover an acre to the depth of 1 foot. The term is com- 
monly used in connection with storage for irrigation. 

The following terms not in common use are here defined: 

"Stage-discharge relation;" an abbreviation for the term "relation 
of gage height to discharge." 

"Control;" a term used to designate the section or sections of the 
stream channel below the gage which determine the stage-discharge 
relation at the gage. It should be noted that the control may not be 
the same section or sections at all stages. 

The "point of zero flow" for a gaging station is that point on the 
gage — the gage height — to which the surface of the river falls when 
the discharge is reduced to zero. 
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SUBFACE WATER SUPPLY, 1918, PABT U. 7 

EXPLANATION OF DATA. 

The data presented in this report cover the year beginning October 
1, 1917, and ending September 30, 1918. At the b^inning of Janu- 
ary in most parts of the United States much of the precipitation in 
the preceding three months is stored as ground water, in the form of 
snow or ice, or in ponds, lakes, and swamps, and this stored water 
passes off in the streams during the spring break-up. At the end 
of September, on the other hand, the only stored water available 
for run-off is possibly a small quantity in Uie ground; therefore the 
run-off for the year beginning October 1 is practically all derived 
from precipitation within that year. 

The base data collected at gaging stations consist of records of 
stage, measurements of discharge, and general information used to 
supplement the gage heights and discharge measiu'ements in deter- 
mining the daily flow. The reoprds of stage are obtained either from 
direct readings on a staff gage or from a water-stage recorder that 
gives, a continuous record of the fluctuations. Measurements of 
discharge are made with a current meter. (See Pis. I, II.) The 
general methods are outlined in standard textbooks on the measure- 
ment of river discharge. 

From the discharge measurements rating tables are prepared that 
give the discharge for any stage, and these rating tables, when applied 
to gage heights, give the dischai^ from which the daily, monthly, 
and yearly means of discharge are determined. • • •- 

The data presented for each gaging station in the area covered by 
this report comprise a description of the station, a table giving 
results of dischai^ measurem'^nts, a table showing the daily dis- 
charge of the stream, and a table of monthly and yearly discharge 
and run-off. 

If the base data are insufficient to determine the daily discharge, 
tables giving daily gage heights and results of discharge measure- 
ments are published. 

The description of the station gives, in addition to statements 
regarding location and equipment, information in regard to any con- 
ditions that may affect the constancy of the stage-discharge relation, 
covering such subjects as the occurrence of ice, the use of the stream 
for log driving, shifting of control, and the cause and effect of back- 
water; it gives also information as to diversions that decrease the 
flow at the gage, artificial regulation, maximum and minimum re- 
corded stages, and the accuracy of the records. 

The table of daily discharge gives, in general, the discharge in 
second-feet corresponding to the mean of the gage heights read each 
day. At stations on streams subject to sudden or rapid diurnal 
fluctuation the discharge obtained from the rating table and the 
mean daily gage height may not be the true mean discharge for the 
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8 SURPACB WATER SUPPLY, IffW, PART H. 

day. If such stations are equipped with water-stage recorders the 
mean daily discharge may be obtained by averaging discharge at 
regular intervals during the day, or by using the discharge integrator, 
an instrument operating on the principle of the planimeter and 
containing as an essential element the rating curve of the station. 

In the table of monthly discharge the colunm headed '^Maximum" 
gives the mean flow for the day when the mean gage height was 
highest. As the gage height is the mean for the day it does not 
indicate correctly the stage when the water surface was at crest 
hei^t; and the corresponding discharge was consequently larger 
than given in the maximum column. Likewise, in the column 
headed *' Minimum^* the quantity given is the mean flow for the 
day when the mean gage height was lowest. The column headed 
^^Mean" is the average flow in cubic feet for each second during the 
month. On this average flow computations recorded in the remain- 
ing colimms, which are defined on page 6, are based. 

ACCURACY OF FIEIiD DATA AND COMPUTED RECORDS. 

The accuracy of stream-flow data depends primarily (1) on the 
permanence of the stage-discharge relation ajid (2) on the accuracy 
of observation of stage, measurements of flow, ajid interpretation of 
records. 

A paragraph in the description of the station gives information 
regarding the (1) permanence of the stage-discharge relation, (2) pre- 
cision with which the discharge rating curve is defined, (3) r^nement 
of gage readings, (4) frequency .of gage readings, and (5) methods 
of applying daily gage height to the f atmg table to obtain the daily 
discharge.^ 

For the rating tables ''well defined" indicates, in general, tiiat the 
rating is probably accurate within 5 per cent; ''fairly well defined," 
within 10 per cent; "poorly defined," within 15 to 25 per cent 
These notes are very general and are based on the plotting of the 
individual measurements with reference to the meaji rating curve. 

The monthly means for any station may represent with high accu- 
racy the quantity of water flowing past the gage, but the figures 
showing discharge per square mile and depth of run-off in inches may 
be subject to gross errors caused by the inclusion of large noncon- 
tributing districts in the measured drainage area, by lack of infor- 
mation concerning water diverted for irrigation or other use, or by 
inabiUty to interpret the effect of artificial regulation of the flow of 
the river above the station. "Second-feet per square mile" and 
"Run-off (depth in inches) " are therefore not computed if such errors 
appear probable. The computations are also omitted for stations on 

1 For a more detailed discassion of the accuracy ot records see Qrover, N. C, and Hoyt, J. GL 
Aoanra^ of itream-flow data: U. & Oeol Survey Water^Snpitly Paper 400^ pp. 6S-W, m«. 
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A. PRICE CURRENT METERS. 



B, TYPICAL GAGING STATION. 
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JAMBS RIVEB BASIK. 9 

streftms draining areas in which the annual rainfall is less than 20 
inches. All figures representing ''second-feet per square mile'' and 
"nm-off (deptii in inches)'' previously published by the Survey 
shoold be u$ed with caution because of possible inherent but 
unknown sources of error. 

The table of monthly discharge gives only a general idea of the 
flow at the station and should not be used for other than preliminary 
estimates; the tables of daily discharge aUow more detailed studies 
at the variation in flow. It should be borne in mind, however, that 
the observations in each succeeding year may be expected to throw 
new light on data previously published. 

COOPERATION. 

Special acknowledgements are due for financial assistance ren- 
dered by the following corporations and individuals: Virginia Rail- 
way & Power Co., Alabama Geological Survey, United States Weather 
Bureau, Tallassee Power Co., Central Georgia Power Co., Columbus 
Power Co., Georgia Railway & Power Co., Alabama Power Co., 
Juliette Milling Co., and Rhodhiss Manufacturing Co. 

DIVISION OF WOR?:. 

Data for the stations in the James and Roanoke drainage basins 
were collected and prepared for publication xmder the direction of 
Q. C. Stevens, district engineer, assisted by B. L. Hopkins, A. G. 
Fiedler, B. J, Peterson, and J. W. Moulton. 

The data for all drainage basins south of Roanoke River were col- 
lected and prepared for publication imder the direction of C. G. 
Paulsen, district enjgineer, assisted by B. J. Peterson, A. H. Condron, 
L. J. HaU, and Miss E. M. Tiller. 

GAGINC^-STATION RECORDS. 

JAMES BIVBB BASIN. 
JAXXS BIVSB AT BVOHAVAV, VA. 

Location. — At highwtay bridge near Chesapeake & Ohio Railway station at Buchanan, 
Botetourt County. 

Dbainaob area. — ^2,060 square miles. 

RicoRDS AVADJiBLE.— August 18, 1895, to September 30, 1918. 

Gage.— <:hain gage attached to highway bridge, installed November 21, 1903, to re- 
place original wire gage read from August 18, 1895, to that date; read by D. D. 
Booze for United States Weather Bureau. Datum of gage lowered 2 feet April 3, 
1897, to avoid negative readings. A span of the bridge and the gage were de- 
stroyed by flood on the night of March 27, 1913. A temporary gage was used from 
April 22 to September 15, 1913, when a new chain gage was installed. 

I^ucHABQK MKA8URKMBNT8. — Made fn»n dowustream side of two-span highway 
bridge, or by wading. 
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Channel and control. — Bed under bridge in compoeed of rock overlain with a thick 
deposit of mud. Banks high; not overflowed except in extreme floods. Control 
of boulders and gravel several himdred feet below station. Stage-dischaxge rela- 
tion not permanent. 

Extremes of discharge. — ^Maximum stage recorded during year, lY.O feet March 14 
(dischaige, 54,700 second-feet); minimum stage, 1.9 feet several days in October 
(discharge, 340 second-feet). 

1895-1918: Maximum stage recorded, 31 feet during the night of March 27, 
1913 (determined by levels from flood marks October 2, 1914; discharge not deter- 
mined); minimum stage, 1.2 feet (present gage datum) April 17 and May 2, 18S8 
(discharge, 260 second-feet). 

Ice. — Stage-dischaige relation affected by ice during the severe winter of 1917-18. 

AocxjRACY. — Stage-discharge assumed permanent during the year; affected by ice 
December 11 to February 10. Rating curve fairly well defined below 4,000 
second-feet, and poorly defined above. Gage read to tenths once daily. Daily 
discharge ascertained by applying daily gage height to rating table, except for 
period of ice effect. Records fair for open water and poor for winter. 

Cooperation. — Since July 15, 1906, gage-height records have been furnished b} 
United States Weather Bureau. 

The following discharge measurement was made by B. L. Hopkins and A. G. 
Fiedler 
May 29, 1918: Gage height, 4.48 feet; discharge, 3,240 second-feet. 

Daily dxKharge^ in second-feet^ of James River at Buchanan^ Va.^fjr the year ending Sept. 

SO, 1918. 



Day. 



Oct. 



Nov. 



Deo. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept. 



1. 
2. 
3. 
4.. 
6.. 

6. 

7.. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16.. 
17. 
18. 
19. 
». 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



340 
340 
340 
340 
340 

340 
340 
340 
340 
340 

340 
340 
340 
340 
340 

340 
340 
340 
340 
390 

390 
390 
340 
340 
340 

340 
390 
390 
390 
1,080 
975 



976 
975 
880 
795 
715 

640 
570 
505 
505 
505 

505 
505 
505 
445 
445 

445 
445 
445 
445 
445 

445 

390 
390 
390 
390 

390 
390 
390 
390 
390 



390 
390 
390 
390 
390 

390 
390 
390 
390 
390 



2,000 
2,000 
1,400 
1,200 
1,200 

1,000 
1,000 
1,000 
3,000 
6,000 

16,100 

16,500 

16,100 

. 18,700 

.18,300 

.18,000 
.13,000 
. 6,320 
. 3,670 
. 4,560 

. 6,060 

.: 7,100 

.' 6,580 

5,540 

5,040 

7,100 
10,500 
5,040 



3,880 
3 470 
3,270 
3,080 
2,900 

6,320 
7,100 
9,900 
7,100 
5,040 

4,100 
3,47) 
2,900 
54,700 
19,500 

9,040 
6,060 
4,560 
4,100 
3,670 



2,560 
2,220 
1,910 
1,780 
1,650 

1,650 
1,520 
1,510 
3,060 
14,700 

15,000 
12,400 
10,200 
7,640 
6,060 

5,290 
4,800 
4,560 
4,100 
6,580 



6,580 14,700 
13 300 2U,600 



I 



I 



9,1*00 
7,100 
5,800 

4,560 
4,100 
3,670 
3,080 
2,900 
2,720 



13,000 
9,320 
6,840 

6,060 
6,580 
8,760 
6,580 
5,040 



4,560 
3,670 
3,080* 
2, POO 
2,720 

2,390 
2,220 
2,070 
1,920 

1;920 

1,780 
2,070 
1,J20 
2,070 
1,780 

1,780 
1,650 
1,650 
1,650 
1,620 

1,520 
1,400 
1,400 
3,270 
4,560 

4,100 
3,880 
3,670 
3,470 
4,560 
2,560 



2,560 
2,30 
2,220 
2,220 
2,070 

2,070 
1,'»20 
.1,780 
1,400 
1,400 

1,290 
1,290 
1,060 
1,080 
975 

975 
1,650 
2, 3 JO 
3,880 
2,560 

2,070 
1,650 
1,650 
1,520 
1,520 

5,540 
14,000 
10,200 
7,640 
5,540 



5,040 
5,540 
2,930 
2,560 
1,920 

1,520 
1,400 
1,290 
1,180 
1,180 

1,180 
975 



795 

715 

715 

975 

1,520 

1,780 

1,400 

1,180 

1,060 

975 



795 
715 
640 
640 
570 
1,180 



1,060 
yl5 
880 

795 I 
715 

640 
640 
975 
795 

795 

715 
795 
795 
715 
715, 

640 
640 
640 I 
1,080 1 
975 

880 
795 
795 
715 
715 

640 
640 
880 
1,060 
880 
795 



9<5 
880 
795 
715 
975 

2,390 
2,230 
2,390 
1,920 

2,on) 

1,650 
1,400 
1,180 
'975 



880 

7^ 

1,180 

2,070 

1,920 

1,780 
1,650 
1,530 
1,400 
1,180 

1,0» 
975 
8» 
T» 
715 



Note.— D.3charge estimated, because of Ice, from \T'eather records and comparison vith records at otber 
stations as follows: Dec. 11-20, 350 second-feet; Dec. 21-31, 500 second-feet; Jan. 1-15» 350 second-feet; Jul 
16^1, 1,200 secoDd-feet; Feb. 1-10, as in table. 
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Mcnihfy diadtarge of James River at Buchanan, Va., for the year ending Sept, SO, 1918. 
pninage area, 2,060 square miles.] 





Disdiarge in seoond-feec. 


Rmi-olf 

drainage 
area). 


Month. 


Maximum. 


Uinimtm^. 


Mean. 


Per 
sanare 
mile. 


October 


1,060 
975 


340 
390 


394 

522 

416 

789 

7,280 

7,850 

7,090 

2,5'»0 

2,960 

1,450 

800 

1,S«0 


0.191 

.253 

.202 

.383 

8.58 

3.57 

8.44 

1.25 

1.43 

.704 

.388 

.660 


0.22 


November 


.28 


December 


.23 


JAonary ... 






.44 


FehrnwT- ■ - - ^ - - ^ - 


18,700 
54,700 

ao,ooo 

4.500 
14,000 
5.540 
1,080 
21300 


1,000 

i;520. 

1,400 
9^5 
570 
6«0 
7i5 


8.68 


Mtftrrh, 


4.12 


April 


8.84 


May!..:::::::::::.:..::::.:..::::..:..:..::.:. 


1.44 


JOIM 


1.00 


July 


.81 




.45 


September 


.73 






The year 


54,700 


340 


2,710 


1.32 


17.84 







JAMES BIVXB AT OABTSBSVILLB, VA. 

Location. — At highway bridge between Pemberton and Cartersville, Cumberland 
County, about 50 miles above Richmond. Willis River enters from the south 
about a mile above station, and Rivanna River from the north about 7 miles 
above. 

Drainaoe area.— 6,230 square miles. 

Records available. — January 1, 1899, to September 30, 1918. 

Gage. — Chain on downstream side and near Carteraville end of bridge; read by B. W. 
Palmore. Wire gage used previous to July 24, 1903. 

DiscHAROB MEASUREMENTS. — Made from bridge. 

Channel and control. — Bed composed of rocks and sand; shifts somewhat during 
floods. Banks high; left bank is overflowed at a stage of about 20 feet. 

Extremes of discharge. — ^Maximum stage recorded during year 17.0 feet at 9.30 
a. m. April 22 (discharge, 52,800 second-feet); minimum stage, 0.75 foot at 9.30 a. m. 
October 3 (discharge, 910 second-feet). 

1899-1918: Maximum stage recorded, 26.7 feet at 6 p. m. December 30, 1901 
(discharge about 106,000 second-feet); minimum stage, 0.5 foot October 3, 1914 
(dischaige, 800 second-feet). A dischaige of 603 second-feet (gage height 0.42 
foot) was measured September 8, 1897, but gage-height record corresponding to 
this measurement is probably subject to error. 

Ice. — Stage-discharge relation affected by ice during the winter of 1917-18. 

Accuracy. — Stage-discharge relation practically permanent during year; affected 
by ice December 12 to February 10. Rating curve well defined between 1,300 
and 40,000 second-feet, and is extended for high stages. Gage read to hundredths 
twice daily. Daily dischaige ascertained by applying mean daily gage height 
to rating table, except during period of ice effect. Records good for open water 
periods and fedr for winter period. 

The following dischaige measurement was made by B. J. Peterson and A. G. Fiedler: 
June 24, 1918: Gage height, 2.10 feet; discharge, 3,350 second-feet 
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Daily dMiarge. in Meoond/eetf ofJame$ River at CartenvHU^ Va,, for A» fear midmgSepL 

SO, 1918. 



©•y. 



Oet. 



Nov. 



Dee. 



Jan. 



Feb. 



Mtf. 



Apr. 



May. 



Jane. 



July. 



Aug. 



Sept 



1.. 
2.. 
3.. 
4.. 
6.. 

«.. 
7.. 
8.. 
«.- 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18., 
19., 
20.. 

21.. 
22., 
23., 
24.. 
25.. 

26., 
27.. 
28., 
20., 
30.. 
31., 



1,150 
1,150 
1,090 
1,280 
1,150 

1,470 
1,300 
1,150 
1,050 
1,150 

1,470 
1,470 
1.310 
1,310 
1,470 

1,810 
1.060 
1,230 
1,150 
2,300 

2.130 
1,790 
1.630 
2,130 
2,650 

1,960 
1,790 
2,130 
2.300 
3.990 
11,100 



5,460 
6,240 
8.790 
8,400 
8,030 

2,470 
2,300 
2,130 
2,040 
1,880 

1,960 
1,790 
1,630 
1,470 
1,630 

1,630 
1,630 
1,630 
1,630 
1,390 

1,230 
1,630 
1,630 
1,470 
1,470 

1,470 
1,310 

1,230 
1,390 
1,470 



1,680 
1,560 
1,470 
1,330 
1.810 

1,300 
1,300 
1,470 
1,630 
1,710 

f.470 
1,470 
1,470 
1.550 
1,310 

1,810 
1,810 
1,810 
1,470 

1,790 

1,960 
1.960 
1,960 
1,960 
1,960 

1,960 
1,880 
1,790 
1,710 
1,630 
1,470 



1.810 
1.810 
1,810 
1,310 
1,810 

1.810 
1.310 
1,310 
1,310 
1,310 

1,810 
1.810 
1.810 
1,470 
1,790 

2,660 
6,390 
5,030 
5,240 
4,600 

4,190 
8,790 
8,400 
8,210 
8,020 

8.030 
8,210 
3.590 
3.790 
3,990 
4.390 



4.600 
5.000 
5.240 
5,580 
5,930 

6,150 
6,680 
7.630 
8,130 
10,000 

13,400 
33,700 
87,400 
39,000 
39,700 

34,000 
30,700 
26.400 
23.700 
17,100 

14,000 
18.700 
12,800 
12,500 
10,800 

9,460 
9,730 
14,000 



18,100 
10,000 
9!460 
7.870 
8,890 

8,800 
8,930 
12,800 
14.300 
12,500 

9.780 
8.920 
10.800 
19.600 
48,600 

82,200 
35,400 
13,700 
10,800 
8,660 

9,460 
20.600 
23,700 
21,300 
17,700 

14,900 
12,500 
10.800 
9,460 
8.390 
8,130 



7,870 
8,650 
8,180 
7,610 
5,340 

5,340 
4,810 
4,190 
4,810 
30,700 

44,100 

35,200 
30,700 
27.500 
20,000 

20,000 
21,600 
19,600 
16,100 
15,200 

38,600 

50,700 
44,900 
29.800 
20,600 

18,000 
14,900 
15,800 
15,500 
14,800 



16,400 
14,600 
18.100 
9.190 

8,300 

7,300 
6,870 
6,390 
5,930 
5,460 

5.460 
5,690 
5,600 
6,630 
7,110 

6,870 
6,800 
5,090 
5.600 
5,020 

4,600 
4,810 
5,080 
5,460 
8,800 

7,110 
5,340 

1'2S 
5,090 

8,990 

7,860 



6,800 
5,990 
5,340 
4,600 
3,790 

4,190 
3,790 
3,400 
3,400 
3,500 

3,400 
3,210 
2.650 
2.300 
2,040 

1,880 
1,560 
1,630 
1,960 
2,130 

2.300 
5,460 
3,790 
3,210 
2,470 

6,800 
9,190 
32,000 
11,700 
10,000 



18,100 
10.500 
9.510 
8,360 
4,770 

4,010 
3,750 
8,420 
2.630 
2,510 

2,330 
2,100 
2,270 
2,490 
2,160 

1,760 
1,710 
8,580 
8,210 
3,880 

8.600 
8.130 
2,790 
2,610 
2,160 

1.990 
2,060 
3.160 
2.440 
2,400 
2,870 



8,440 
3.680 

3,560 
3,510 
3,800 

3,060 
3,370 
1,860 
1,030 
1,660 

3,440 

3,440 
2,090 
3.440 
2,610 

1,980 
1,660 
1,880 
3.300 

2,560 

2,370 
2.670 
2,790 
2,870 
2,370 

1,980 
1,490 
1,600 
1,600 

1,990 

2,880 



2,710 
8.400 
2. MO 
8.4« 
2,790 

2.6« 
4,2» 
4.270 
8,500 
8,610 

8. an 
8, an 

3,040 

2,6ao 

2,130 

2.100 
1,«0 
1,940 
2.510 
3,400 

7,140 

7,iao 

5,510 
4; 270 
8,830 

8,170 
2,080 
2,470 
2,230 
2,030 



Non.— Daily discharge Deo. 12 to Feb. 10 estimated becanae U loe tram obaerrer's notes, 
records, and comparison with records at other stations. 



Monthly disduxrge of James River at Cartersville^ Va.^for the year ending Sept, SO, 1918. 
[Drainage area, 6,230 square miles.] 



Month. 



Discharge in second-feet. 



P" "^ff lWTWlf 



Per 
square 
mile. 



Ronoff 
f depth fai 
mcneson 
drafaiagB 

area). 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year 



11,100 

5,460 

1,0J0 

6,390 

30,700 

48,600 

50,700 

16,400 

22,000 

13,100 

3,440 

7,000 



1,020 
1,230 
1,280 
1,310 
4,600 
7,870 
4,100 
4,600 
1,550 
1,710 
1,490 
1,860 



1,020 
2,060 
1,600 
2,780 
16,300 
14,600 
20,000 
7,150 
4,790 
3,670 
2,820 
3,370 



0.808 
.334 
.257 
.438 
2.62 
2.84 
8.21 
1.15 
.769 
.589 
.872 
.541 



0.16 

.87 

.80 

.50 

2.78 

2.70 

8.58 

1.8S 

.86 

.68 

.41 

.00 



50,700 



1,020 



6,620 



1.06 



14.44 
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BOAHOKB BIVBB BASIN. 
mOAVOKB BIVSB AT KOAVOXS, VA. 

LoGAXiON.— At Walnut Street hi^way bridge in Roanoke, Roanc^e County. 

Dkainaos asma.'—ZSS square miles. 

RiooBDS AYAiLABLB.-- July 10, 1896, to July 15, 1906; May 7, 1907, to September 
30, 1918. 

Gaqk. — Chain on downstream side of Walnut Street bridge; read by employees of 
Roanoke Railway A Electric Co. Wire gage used previous to November 28, 1903. 

DxBCHABOB MEASUBBMBNTs.— Made irom do w ns tr eam aide of Walnut Street bridge 
or by wadiDg. 

Channel and oontbol.— Bed composed of coarse gravel and small boulders. Banks 
may be overflowed at extreme flood stages. Control, loose boulders. 

ExTBMBS or DI8GHASOB.— Maximum stage recorded during year, 7.5 feet 8 a. m. 
June'26 (dischaige not deteimined); minimum stage, 0.49 foot December 29-31 
(affected by ice); minimum open-water stfige, 0.55 foot November 18. 

1896-1918: Maximum stfige recorded, 14.34 feet August 6, 1901 (disdiaige, 
16,900 second-feet); minimum stage recorded, zero, on morning of December 
23, 1909, when flow was retarded by freezing. 

loB.—Stage-dischaige relation seriously affected by ice during the winter of 1917-18. 

AccuBACT. — Current-meter measurements indicate that stage-dischaige relation 
changed during the year; affected by ice from about December 9 to February 1. 
Gage read to tenths or half-tenths once daily. DaUy discharge not ascer- 
tained owing to lack of current-meter measurements to define change in stage- 
discharge relation. 

Coopbbation.— Gage-height record furnished by Roanoke Railway A Electric Co. 
J. W. Hancock, general manager. 

DMarge mea$ureinenU of Roanoke River at Roanoke^ Fa., during the year ending Sept 

SO, 1918. 



Dtto. 


Madeby- 


Oaee 
b^t. 


DIs. 
charge. 


lUy 38 


H<FpMn« •nA Fffri V .... 


1.96 
l.M 


607 


»7 g 


....Ido. 


008 
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SURFACE WATER SUPPLY, 1918, PART II. 



Daily gage height, in/eet, of Roanoke River at Roanoke, Va,,far the year ending Sept. SO, 

1918. 



Day. 


Oot. 


Nov. 


Dec. 


ftb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


0.02 
.62 
.60 
.fiO 
.57 

.67 
.66 
.60 
.61 
.62 

.70 
.62 
.67 
.62 
.61 

.60 
.68 
.60 
.68 
.66 

.60 
.60 
.66 
.68 
.74 

.67 
.67 
.67 
.60 
.97 
1.07 


0.96 
.82 
.60 
.66 
.66 

.67 
.67 
.67 
.62 
.60 

.67 
.62 
.62 
.62 
.62 

.62 
.62 
.66 

.62 
.62 

.62 
.62 
.62 
.62 
.62 

.62 
.62 
.62 
.62 
.72 


0.72 
.72 
.67 
.67 
.67 

.67 
.67 
.67 
.07 
.97 

.07 
.77 
.67 
.67 
.67 

.77 
.72 
.72 
.67 
.67 

.62 
.62 
.62 
.61 
.61 

.61 
.60 
.60 
.40 
.49 
.49 


'i.*36' 
1.36 
1.35 

L86 

8.46 
8,40 
4.06 
8.16 
2.85 

2.96 
2.30 
1.96 
1.76 
1.76 

1.90 
1.70 
1.70 
1.56 
1.46 

1.40 
L40 
1.36 


L26 
1.26 
1.20 
1.16 
1.26 

1.40 
1.86 
2.15 
1.90 
1.80 

1.70 
1.60 
1.76 
2.06 
1.86 

1.66 
1.60 
1.45 
1.35 
1.30 

2.10 
2.76 
2.25 
2.36 
2.45 

2.16 
1.95 
1.80 
1.60 


*i.*86" 
1.26 
1.25 
1.16 

1.06 
1.15 
1.15 
1.85 
2.80 

3.40 
3.20 
2.96 
2.65 
2.86 

2.66 
2.26 
2.05 
1.85 
1.85 

4.20 
4.00 
2.86 
2.45 
2.15 

1.96 
2.66 
2.45 
2.25 
2.06 


2.70 
2.40 
2.15 
2.00 
1.86 

1.76 
1.66 
1.66 
1.60 
1.66 

1.66 
1.46 
1.46 
1.66 
1.60 

1.46 
1.46 
1.87 
1.66 
1.66 

2.06 
4.40 
2.26 
1.96 
1.70 

1.60 
1.66 
2.80 
1.76 
1.80 
1.52 


1.40 
1.30 
1.26 
1.30 
1.20 

1.12 
1.15 
1.13 
1.10 
1.08 

1.02 
1.00 
1.00 
.97 
.96 

.92 
1.25 
1.50 
4.20 
2.06 

1.60 
1.42 
1.30 
1.18 
LIO 

7.60 

2.30 
1.90 
2.05 


8.40 
2.30 
1.80 
1.60 
148 

1.40 
1.30 
1.28 
1.28 
1.26 

L20 
1.10 
1.30 
1.22 
1.10 

1.00 
1.18 
1.60 
2.36 

1.86 

1.66 
140 
1.80 
1.26 
1.16 

1.86 
1.35 
1.30 
1.70 
1.40 
1.50 


8.90 
2.40 
1.96 
1.70 
1.46 

L86 
L30 
L86 
1.20 
1.16 

1.10 
l.OB 
1.06 
1.20 
L06 

1.80 
1.16 
1.16 
2.80 
2.00 

1.60 
L86 
1.26 
1.15 
1.10 

1.06 
L30 
2.35 
1.66 
1.40 
1.30 


2.00 


2 


1.70 


'6 


L60 


4 


1.35 


5 


1.30 


6 


L35 


7 


I.JO 


8 


1.40 





2.45 


10 


L80 


11 


L60 


12 


t60 


13 


1.40 


14 


1-30 


15 


1.24 


16 


1.18 


l.-* 


1.11 


18 


2.50 


19 


2.06 


20 


1.60 


21 


1.90 


22 


L75 


23 


1.65 


24 


1.45 


26 


1.38 


26 


1.32 


27 


1.28 


28 


1.22 


29 


L16 


30 


1.12 


31 



















BOAHOKE BXVZ& AT OLD GASTON, K. O. 

Location.— At bridge of Roanoke Railway Co. at Old Gaston, Northampton County, 
about three-fourths mile below mouth of Indian Creek, 1} miles north of Thelma, 
and 2^ miles above mouth of Deep Creek. 

Drainaob abba. — 8,360 square miles. 

Rbcobds atailablb.— December 7, 1911, to September 30, 1918. 

Gagb. — Chain gage attached to outside of guard timber on downstream side of second 
span from right end of deck railroad bridge; read by R. A. Howell. 

DiscHARGB MBASURBMENTS.— Made from downstream side of bridge to which gage is 
attached. Measuring section broken by 11 bridge piers. 

Channbl and control. — Channel fairly permanent; point of control, about a mile 
below gage, is of rock and probably permanent. Left bank subject to overflow 
in extreme floods, but a fair determination can be made of the overflow dischaige 
around the bridge. 

ExTBBMBs OF DISCHARGB. — Maximum stage recorded during year, 10.7 feet in the 
morning of April 23 (dischaige, 72,300 second-feet); minimum stage. 1.0 foot 
October 6 (discharge, 900 second-feet). 

1911-1918: Maximum stage recorded, 16.6 feet at 7 a, m. March 18, 1912 (dis- 
charge, 210,000 second-feet); minimum stage, 0.95 foot at 6 a. m. October 1. 1914 
(discharge, 790 second-feet). 

IcB. — Ice formed to considerable thickness at this station during the winter of 1917-18 
and the stage-discharge relation was seriously affected. 

Regulation. — During periods of low water there are variations in flow, probably due 
to weekly (Sunday) shutdown of large power plants farther up stream. These 
variations are observable at power plants at Roanoke Rapids and Weldon on Tues- 
days or Wednesdays. 
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AccuBACT.— Stage-discharge rdation practically permanent; affected by ice from 
December 12 to January 29. Rating curve well defined below 33,300 second-feet, 
and fairly well defined to 180,000 second-feet. Gage read to tenths once daily. 
Daily discharge ascertained by applying daily gage height to rating table. 
Records good foi; open water periods and fair for periods of ice effect. 
The following discharge measurement was made by B. J. Peterson and A. G. Fiedler: 

June 21, 1918: Gage height, 2.36 feet; discharge, 4,980 second-feet. 

DaUydMiorge^ in second-feet, of Roanoke River at Old Oaaton, N. C.,for the year ending 

Sept, SO, 1918. 



Day. 



Oct. 



Nov. 



1 2,160 

2 2,160 



3.. 
4.. 

5.. 

«.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 

17.. 
18.. 
W.. 

20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 

r.. 

2S.. 
2J.. 
3).. 
51.. 



1.620 
2,160 
1,130 

900 
1,880 
1,370 
2^160 
2,460 

3,090 
2,770 
3,090 
3,410 
2,460 

2.160 
1,620 
2,160 
1,620 
2,770 

3,090 
2,770 
2,460 
3,410 
3,090 

2,460 
2,160 
1,370 
1,630 
4,780 
8.210 



11,900 
9.060 
6,870 
3,740 
3,410 

3,090 
2.770 
2,160 
1,880 
1,620 

3,410 
2.770 
2,160 
1.880 
1,620 

1.370 
1,370 
2,460 
2,160 
2,160 

3,090 
2,460 
2,160 
2,460 
2,160 

2,770 
3,090 
8,090 
8,410 
8,740 



Dec. 



4,430 
4.080 
3.740 
6,620 
5,870 

3,410 
3,090 
3,410 
1,620 
1.620 

1,370 

1,260 

1,370 

900 

900 

900 

900 

900 

2,160 

3,090 

3,090 
3,090 
1,620 
1.370 
1,370 

1,130 
1,130 
900 
900 
900 
900 



Jan. 



900 
900 
900 
900 
900 

900 
1,130 
1,620 
1,620 
1.880 

2,460 
2,770 
18,500 
19,900 
26,600 

18,500 
13,600 
10,900 
8.630 
8,210 

7,400 
4,430 
4,430 
4,080 
4,780 

4»430 
4,780 
9,960 
18,500 
37,800 
38.800 



Feb. 



28,200 
21,400 
15,300 
13,000 
11,400 

10,900 
9,500 
11,400 
32,400 
19,900 

14,700 
14,700 
14,200 
U.400 
11,900 

10,900 
9,500 
8,630 
8,210 
7,400 

7,010 
7,400 
7,800 
7,010 
5,140 

6,620 
6,240 
7,010 



Mar. 



6,240 
5,500 
4,^30 
4,430 
5,500 

7,010 
7,010 
7,400 
10.400 
9,960 

9,500 
8,210 
7,010 
6,240 
5,870 

5,500 
5,140 
6,240 
5.500 
5,140 

4,780 
4,430 
7,010 
9,060 
7,400 

9,960 
9,060 
9,060 
8,210 
7,010 
6.620 



Apr. 



6,240 
4,780 
4,430 
5.140 
6,240 

5,870 
5,500 
6,240 
7,010 
34,200 

49,300 
47,300 
36,000 
22,800 
17,200 

8«630 
7,400 
7,010 
6,240 
5,870 

22,800 
60,800 
72,300 
70,800 
29,000 

13.000 
15,900 
22,800 
17,200 
13,600 



May. 



11,400 
17,200 
13,000 
11.400 
10,400 

9,060 
7,010 
6.620 
5.500 
4,780 

7,010 
6,240 
8,630 
16,600 
24,300 

14,700 
10,400 
9,060 
8,210 
3,740 

5,500 
5,140 
4,780 
5.140 
9,500 

11.900 
9,960 

10,900 
8,210 
7,010 
4,430 



Jane. 



3,740 
5,500 
5,140 
8,740 
3,410 

4,080 
3,740 
4.430 
3,410 
2,770 

8,090 
2.460 
3,090 
4,430 
3,410 

3,090 
2,770 
2,160 
1,880 
2,160 

4,780 
8,410 
4,080 
3,740 
8,090 

4,430 
11.400 
13,000 
11,900 
11,400 



July. 



5,140 
4,430 
3,410 
2,160 
8,090 

2,770 
4,430 
8,740 
3.110 
2.770 

2,160 
2.460 
3,090 
6,240 
3,740 

8,410 
2,460 
2,770 
8,090 
6,240 

11,400 
9.060 
7.400 
4,430 
3,090 

8,410 
8,740 
3,740 
8,090 
8,410 
6,620 



Aug. 



8,210 
7,010 
7,800 
7,400 
5,140 

3,410 
2,770 
2.160 
2.460 
2,160 

1,620 
1,370 
3,740 
5,500 
3,740 

3,410 
3,090 
3.410 
4,780 
9.500 

8,630 
7,400 
5,870 
3,740 
3,410 

2,460 
2,160 
8.410 
4,780 
4,430 
6,240 



Sept. 



3.740 
6,780 
2,770 
8,410 
2,770 

2,160 
2,460 
9.060 
5,870 
4,780 

5,500 
4,780 
4,430 
4,060 
8,410 

2,160 
2,770 
2.160 
1,620 
1,370 

5,140 
9,960 
7,010 
5,500 
4,780 

3.740 
8,410 
8,740 
3,410 
2 770 



\ora.—I>iBefaarge estimated, because of ice, as in table for Dec. 12-13, 18-28, 30^1, and Jan. 1-29, from 
observer^ notes, weather reoocds, and oomperison with records at other stations. 

licfrMy diMcharge ofRoanole River at Old Gaston, iV. C. ,/)r the year ending Sept, SO, 1918. 
[Drainage area, 8, 350 square miles.] 



MoDth. 



October 

November...., 

December 

Jinnary 

te'::;::: 
|S?:::::::::: 

Jane 

Joiy 

A»«tt3t 

S^Jtember 

Tbeyear. 



ischarce in second-feet. 



MaximonL 



8,210 
11,900 

6,620 
38,800 
32,400 
10,400 
72,300 
24,300 
13,000 
11,400 

9.500 

9,960 



72,330 



Vhiitn^ pi 



900 
1,370 
900 
900 
5,140 
4430 
4,430 
3,740 
1,880 
2,160 
1,370 
1,370 



900 



Mean. 



2,530 
3,180 
2,100 
9,070 

12,100 
6,930 

21,100 
9,280 
4,660 
4,210 
4,5G0 
4,150 



6,940 



Per 
square 
mile. 



a303 
.381 
.262 
1.09 
1.45 
.830 
2.53 
1.11 
.558 
.534 
.516 
.467 



.831 



r.mi-ofl 
(depth in 
Incneson 
drainage 
area). 



0.85 
.43 
.80 
1.26 
L51 
.96 
2.82 
L28 
.62 
.58 
.63 
.55 



11.29 
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FXBDEB BIVEB BABIN. 
YADKZV BIVXB AT DOHVAHA. V. O. 

Location.— At toll bridge in Donnaha, Forsyth County, on road between Dosmbft 
and East Bend, a quarter of a mile west of Donnaha rail^xnd station, 6 mila 
downstream from Ararat River, which enters from the left, and 6d miles upstretm 
from gaging station at Salisbury, N. C. 

Drainaob arka. — 1,600 square miles. 

Records available. — ^April 11, 1913, to September 30, 1918. 

Gage. — Vertical gage in four sections on left bank, 150 feet downstream from loft 
end of toll bridge; read twice daily to tenths by J. F. Groolsby. Section of gage 
below 10 feet was carried away by ice in February, 1918. Gage heights below 10 
feet, after gage went out, obtained by measuring down from 12.5-foot mark on 
gage. 

Discharge measurements. — ^Prior to flood in July, 1916, measurements were made 
from the toll bridge; bridge washed out in July, 1916; no measurements after that 
date. 

Channel and control. — ^Bed composed of sand and bedrock; probably penna- 
nent. Current slightly obstructed by two old steel trusses lying about 150 and 
400 feet, respectively, below bridge; obstruction probably permanent. Con- 
trol is a rock ledge extending across river and forming a shoal about 450 feet 
below gage. 

Extremes of stage. — Maximum stage receded during year, 10.4 feet at 8 a. m. 
April 29 (discharge not determined); minimum stage recorded, 5.0 feet at 4 p. m. 
January 6 and 8 a. m. and 5 p. m. January 7 aaid 8 (discharge not determined). 
1913-1918: Maximum stage recorded, 40.0 feet at 8 a. m. July 16, 1916, deter- 
mined by observer, who measured from flood marks down to water surface at a 
lower stage (discharge not determined); minimum stage, 4.65 feet at 4 p. m. 
September 30, 1914 (discharge, 678 second-feet). 

Ice. — ^Never enough to affect stage-dischaige relation. 

Diversions. — None. 

Regulation. — ^None, except for a few small mill dams on tributaries. 

Data inadequate for determination of discharge. 

No discharge measurements were made at this station during the year. 
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DaUif ffag€ height, in feet, of Jhdkin River at Donnahaj N, C, for the year ending Sept. 

SO, 1918, 



— 1 

Day. 


Oct. 


Not. 


D«c 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jun«. 


July. 


Aug. 


Sfipt. 


1 


6.a 

&.2 
5.2 
6.1 
6.2 

6.2 
6.2 
6.2 
6.1 
6.2 

6.2 
6.2 
6.2 
6.2 
6.6 

6.8 
6.4 
6.4 
6.8 
6.3 

6.8 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.2 
6.2 
5.1 


6.1 
6.1 
6.1 
6.1 
6.1 

6.1 
6.1 
6.1 
6.1 
6.1 

6.2 
6.8 
8.6 
7.8 

e.2 

6.0 
6.6 
6.4 
6.4 
6.3 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
5.2 
5.2 
6.2 
6.2 


6.2 
6.2 
6.1 
6.2 
6.2 

6.1 
6.1 
6.1 
6.2 
6.2 

6.4 
6.4 
6.6 
6.4 
6.4 

6.6 
6.6 
6.6 
6.4 
6.4 

6.4 
6.4 
6.6 
6.6 
6.0 

6.0 
6.6 
5.0 
5.0 
5.0 
6.4 


5.8 
5.3 
5.2 
5.2 
6.1 

6.0 
6.0 
6.0 
6.2 
6.2 

6.0 
0.0 
0.0 
&7 
7.« 

7.4 
0.8 
0.0 
0.4 
0.4 

0.2 
0.0 
6.8 
6.0 

6.8 

6.0 
5.0 
5.0 
5.4 
6.0 
6.7 


6.0 
6.0 
6.8 
6.8 
6.8 

6.0 
6.8 
6.8 
6.0 

6.8 

0.0 
6.7 
6.0 
6.0 
6.8 

6.0 
6.0 
6.0 
6.5 
6.0 

6.6 
6.6 
6.4 
6.4 
6.4 

6.4 
5.4 
5.4 


6.4 

6.4 
6.4 
6.4 

6.8 

6.8 
6.0 
6.6 
6.8 
0.2 

0.0 
6.8 
6.8 
6.0 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.3 
6.8 
6.3 
6.4 

6.4 
5.4 
6.4 

5.4 
6.4 
5.4 


6.8 
6.8 
6.8 

6.8 
6.4 

6.4 
6.4 
5.4 
6.8 
6.3 

6.8 
6.8 
6.4 
6.4 
6.4 

6.4 
6.4 
5.4 
6.8 
6.8 

6.8 
6.4 
6.4 
6.6 
0.0 

0.0 
6.8 
0.9 
10.0 
8.1 


0.2 
6.7 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.0 
0.2 

6.0 
6.5 
6.4 

5.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
5.4 
6.4 
6.4 
5.4 
5.4 


6.4 
6.4 
6.4 
6.4 
6.8 

6.3 
6.8 
6.8 
6.8 
6.8 

6.8 
6.2 
6.2 
6.2 
6.2 

0.0 
0.0 
0.6 
&0 
0.0 

6.8 
6.8 
6.0 
6.6 
6.4 

6.4 
5.4 
5.4 
5.4 
5.3 


6.4 
6.8 
6.8 
6.8 
6.8 

6.4 
6.4 

6.4 
6.4 
6.4 

6.8 
6.8 
6.8 
6.3 
6.8 

6.3 
6.8 
6.8 
6.8 
6.8 

6.8 
6.3 
6.4 
0.2 
8.8 

7.5 
0.2 
0.0 
0.4 
7.6 
0.0 


0.5 
0.4 
6.8 
6.0 
6.5 

6.4 
6.4 

6.4 
6.4 
0.1 

7.0 
7.2 
8.0 
0.8 
0.1 

6.6 
6.6 
6.4 
6.4 
6.4 

6.4 
6.3 
6.4 
6.0 
6.6 

6.6 
6.6 
5.0 
5.0 
0.0 
0.2 


6.0 


2 


5.8 


3 


5.0 


4 


5.5 


5 


5.4 


e 


5.5 


7 


5.5 


8 


5.6 


9 


6.6 


10 


5.0 


11..* 


0.0 


12 


5.8 


13 


5.0 


14 


0.0 


15 


0.4 


W 


0.0 


17 


5.8 


18 


5.0 


19 


5.0 


ao 


6.0 


21 


6.0 


22 


6.0 


23 


6.6 


24 


5.6 


as 


5.4 


SB 


5.4 


27 


6.4 


28 


5.4 


29 


5.4 


30 


6 4 


u 









None.— OagB heights after February, 1018L when gage below 10 feet was carried out by ice, obtained by 
mMBoilng down from 12.5-f6ot mark; may be somewhat in error. 

YADKZV BIVB& HZAB SAZJ8B17BY, V. O. 

Location. — ^At highway bridge known as Piedmont toll bridge, 1,000 feet upstream 
from Southern Railway bridge, 4 miles east of Spencer, 5 miles downstream from 
mouth of South Yadkin River, 6 miles east of Salisbury, Rowan County, and 26 
miles upstream from American Aluminum Co.'s hydroelectric plant near Whit- 
ney, N. C. 

Drainage area. — 3,400 square miles. 

Records available.— September 24, 1895, to December 31, 1909; September 1, 1911, 
to September 30, 1918. 

Gaoe.— Chain gage attached to highway bridge; read by J. T. Yarbrough. From the 
date of establishment to May 81, 1899, the gage was at the Southern Railway 
bridge, and from the latter date it was at the highway bridge until moved back to 
the railroad bridge early in 1903, where it remained until the end of 1905. Since 
January 1, 1906, the gage has been at the highway bridge at the datum originally 
established there in 1899. The last gage at the railroad bridge read the same as 
the gage at the highway bridge at gage height 8.2 feet, but not for higher and lower 
stages. Datum of the original gage at the railroad bridge somewhat uncertain. 

DncHABQE XBA8TJRBMBNT8.— Made from highway bridge. During the time that 
gage was at railroad bridge most of the measurements were made from that bridge. 
During flood of July, 1916, water rose over floor of highway bridge, making it 
necessary to use railroad bridge. 

Graknbl and control.— Channel wide; bed rather rough. Control is a rock ledge 
about 500 feet below bridge extending entirely across river. 
112180*— 20— W8P 472 2 
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SURFACE WATER SUPPLY, 1918, PART II. 



ExTREMBS OF DiscHAROB.—Maximum stage recorded during year, 7.55 feet at 7 a. m. 
April 22 (discharge, 24,300 second-feet); minimtiin stage recorded, 1.75 feet at 
7 a. m. Dec. 13 (discharge, 1,250 second-feet). 

1895-1909; 1911-1918: MaTimiim stage recorded, 23.8 feet at 1 a. m July 18, 
1916 (dischaige, 121,000 second-feet); minimnTn stage, 1.2 feet September 20, 
October 5, November 22 and 26, 1897 (discharge, 900 second-feet). 

IcE.—Never enough to affect stage-dischaige relation. 

Diversions. — ^None. 

Regulation.— Flow during low stages may be slightly affected by developed powos 
on the river and tributaries above. 

Accuracy.— Stage-dischaige relation practically permanent. Rating curve wdl 
defined below 20,000 second-feet and fairly weU defined between 20,000 and 
121,000 second-feet. Gage read to half-tenths twice daily; during high water 
read oftener. Daily discharge ascertained by applying mean daily gage height to 
rating table. Records good. 

Discharge measuremenU of Yadkin River near Salisbury, N. C, during the year ending 

Sept, 30, 1918. 



Date. 


Madeby- 


Oase 
hei^t. 


Di*. 
charge. 


Feb. 28 


L.J Hall 


Feet 
2.46 
3.27 


Sec^t 
3,090 


May 26 


C. 0. Paulseii 


5,a«o 







Daily discharge, in seoond-feet, of Yadkin River near Salisbury, N. C, for the year ending 

Sept, 30, 1918. 



Day. 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



Jane. 



July. 



Aof. 



Sept 



1.. 
2.. 
3.. 
4.. 

6.. 

«.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



2,200 
1,840 
1,730 
1,630 
1,840 

1,730 
1,840 
2,060 
1,630 
2,170 

2,660 
2,170 
1,840 
1,840 
2,060 

1,730 
1,840 
1,840 
1,840 
2,170 

4,400 
2,800 
2,060 
1,940 
1,840 

2,060 
1,840 
1,940 
2,060 
2,660 
5,740 



3,790 
2,800 
2,170 
2,170 
2,200 

2,060 
2,060 
2,060 
2,060 
2,060 

1,840 
2,170 
1,840 
2,170 
2,170 

2,060 
1,840 
1,840 
2,060 
2,660 

1,940 
1,940 
1,840 
1,840 
1,840 

1,940 
1,730 
1,840 
2,290 
1,940 



2,290 
2,060 
2,170 
1,940 
1,940 

2,060 
1,940 
2,060 
2.290 
2,200 

1,630 
1,840 
1,630 
1,730 
1,940 

1,840 
2,170 
2,170 
2,410 
2,410 

2,290 
2,410 
2,800 
2,540 
2,290 

2,290 
2,540 
2,290 
2,540 
1,630 
1,340 



1,630 
1,630 
1,840 
1,940 
2,060 

2,060 
2,660 
2,660 
2,800 
2,540 

2,290 
12,000 
14,700 
8,800 
7,220 

9,200 
7,220 
4,720 
4,090 
3,210 

2,930 
2,540 
2,800 
2,930 
2,800 

3,360 
5,740 
10,800 
14,700 
18,000 
16,000 



10,000 
7,220 
6,100 
6,100 
5,390 

4,400 

4,090 
4,400 
4,090 
4,.720 

4.400 
4,400 
3,790 
4,090 
3,500 

3,210 
3,790 
3,790 
3,210 
3,500 

4,000 
3,500 
3,070 
3,070 
3,210 

2,800 
2,930 
2,800 



2,660 
2,540 
2,660 
2,660 
2,800 

2,800 

2,800 
2,540 
2,540 
2,800 

3.070 
2,660 
2,540 
2,540 
2,540 

2,290 
2,290 
2,800 
2,540 
2,540 

3,360 
5,050 
4,400 
3,790 
4,090 

3,790 
3,070 
2,660 
2,660 
2,540 
2,290 



2,410 
2,290 
2,290 
2,290 
2,200 

2,290 
2,060 
2,540 
6,460 
10,000 

6,100 
4,720 
3,500 
3,3f0 
3,210 

2,930 
3,360 
8,070 
3,360 
10,400 

20,500 
22,000 
10,000 
6,460 
4,720 

5,050 
4,090 
4,400 
4,090 
4,090 



5,050 
4,720 
4,090 
8,500 
3,360 

3,070 
2,930 
2,800 
3,790 
3,500 

3,070 
2,800 
3,070 
5,740 
5,390 

3,790 
3,210 
3,210 
2,540 
2,800 

3,360 
3,210 
3,860 
3,070 
3,360 

6,100 
5,050 
3,070 
2,660 
2,660 
2,410 



2,170 
2,170 
2,170 
1,940 
2,170 

2,170 
2,170 
2,540 
2,170 
2,060 

2,170 
1,940 
1,730 
1,730 
1,730 

1,530 
2,170 
4,400 
3,600 
2,800 

2,640 
2,410 
2.410 
2,660 
2,170 

2,170 
2,930 
2,410 
1,940 
1,730 



2,060 
2,170 
2,410 
1,730 
1,730 

1,530 
1,530 
1,730 
1,040 
2,290 

2,060 
1,730 
1,630 
1,530 
1,630 

1,530 
1,530 
1,940 
4,400 
3,500 

1,940 
1,940 
1,730 
4,400 
3,360 

3,070 
8,500 
3,070 
4,090 
4,720 
5,050 



6,100 
8,000 
3,790 
2,660 
2,410 

2,060 
1,940 
1,730 
1,940 
2,060 

2,170 
3,070 
2,410 
2,060 
1,780 

4,400 
2,660 
6,840 
14,700 
8,800 

4,090 
2,540 
2,170 
1,940 
1,730 

2,170 
2,170 
2,410 
3,500 
2,660 
2,060 



3,210 
2,990 
1,940 
1,730 
1,630 

1,730 
2,800 
3,500 
3,790 
3,310 

2,660 
2,170 
1.940 
1,730 
1,630 

1,730 
1630 
1730 
2,170 
3,7» 

6,300 
4,400 
2.660 

^<*!! 

1,940 
1,730 

8,(no 

2.170 
2,060 
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Monthfy diMtkarge of Yadkin River near Saliibury, N. C^ for the year ending Sept. 30, 

1918. 
(Dninage trea, 8,400 iqiure mUes.] 



Month. 



Discharge in seeond^eet. 



Haximum. 



MLnimiun. 



Per 
square 



Ban-off 
pthin 



drainage 
area). 



October... 
November. 
Deeember. 
January... 
Febniary.. 
March 

JS?*:::::: 

June. 

July 

Aogust 

September. 

•Rie: 



5,740 
3,790 
2,800 

18,000 

10,000 
5,050 

22,000 
5.100 
4,400 
5,060 

14,700 
5,300 



1,S30 
1,730 
1,340 
1,030 
2,800 
2,290 
2,060 
2,410 
1,530 
1,530 
1,730 
1,630 



2,200 
2,110 
2,120 
5,740 
4,270 
2,010 
5,480 
3,570 
2,290 
2,500 
3,530 
2,530 



a 647 
.621 
.624 
1.09 
L26 
.856 
L61 
LOS 
.674 
.735 
L04 
.744 



22,000 



1,840 



3,370 



.962 



a75 
.69 
.72 
1.96 
1.31 
.99 
1.80 
L21 
.75 

J^ 
1."*) 



13.06 



BANTBB BIVBB BABIN. 
OATAWBA BIVB& AT MH0DHZS8, V. O. 

Location. — ^At new highway bridge 1,000 feet below dam of Rhodhice Manufacturing 
Co., 1 mile from Carolina A North Western Railroad station in Rhodhiss, Caldwell 
County. The tailrace of the company's cotton mills empties into river 300 feet 
upstream from gage. 

Dkainaob area. — 1,180 square miles (determined by Rhodhiss Manufacturing Co.). 

Recobds available.— April 13, 1917, to September 30, 1918. 

Gaos. — Chain gage attached to upstream side of highway bridge; read by H. C. Cobb. 

DucHABOB MBA8UBS1IB1IT8. — ^Made from the bridge. 

Channel and control. — Bed composed of rock; probably permanent. 

Extremes or discharge.— Maximum stage recorded during year, 5.8 feet at 8.30 
a. m. January 29 (dischaige, 10,100 second-feet); minimum stage recorded, 1.3 
feet at 9.30 a. m. December 30 (discharge, 000 second-feet). 

1917-1918: Maximum stage recorded, 8.58 feet at 7 a. m. September 1, 1917 
(discharge, 18,800 second-feet); minimum stage, that of January 29, 1918. 

IcE.~6tage-dischaige relation not affected by ice. 

Regulation. — Slight fluctuations at low stages caused by operation of power plant 
of the Rhodhiss Manufacturing Co. 

AocuEACT. — Stage-discharge relation probably permanent. Rating curve fairly well 
defined between 700 and 1,300 second-feet and well defined between 1,300 and 
10,000 second-feet; extended above 10,000 second-feet. Gage read to half-tenths 
twice daily. Daily dischaige ascertained by applying mean daily gage height 
to rating table. Records good except those below 1,000 second-feet which are 
subject to error owing to regulation caused by operation of power plant, and 
those above 10,000 second -feet, which are fair. 

DiKharge meaturemenU of Catawba River at Rhodhiee, N. C, during the year ending 

Sept. SO, 1918. 



Dtto. 


Made by- 


hdgEt. 


Di*. 
charge. 


iSfi 


Bftbb And Holkir. ,,.,,„., ^ - - . , , ^, , , , . , 


5.32 
2.W 
L64 


8ec.-ft. 
8,540 


C O. PWlhflO r r . T T T T T T . . T . , , r . . r T . T . - T T 


2.130 


8«pLl4 


C.C.Babb 


801 
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SUBFAGE WATER SUPPLY, 1918, PART U, 



Daily ditduarge, in second-feet, of Catawba River at Rhodhtts, N, C, for the year enSng 

Sept, SO, 1918. 



Day. 



1 

r 

8 
4 

6 

6 
7. 
8 
9 
10 

11. 
13 
18 
14 
U. 

10, 
17 
18 
10 

ao 
n. 

23 
23. 
34. 
25 

26. 
27. 
28 
29. 
30 
81. 



Oct 



1,100 

1,050 

950 

950 

950 

1,000 
858 
900 
900 
900 

900 

1,060 
858 
778 
900 

900 

900 

950 

1,460 

4,350 

1,770 
1,460 
1,210 
1,000 
1,000 

950 

960 

900 

1,000 

2,290 

1,270 



Not. 



1,160 
1,050 
1,060 
1020 
1,000 

1,060 

1,000 

960 

960 

960 

868 

960 

1,100 

1,210 

1,000 

1,000 
1,000 

950 
1,000 

960 

900 

950 
960 
960 



900 

858 
815 
900 
960 



Deo. 



900 

815 
900 

900 
900 

900 
868 
705 
705 
705 

705 
858 

930 
1,000 
1,000 

778 
1,000 
1,000 
1,050 
1,000 

1,100 

1,000 

950 

900 

950 

1,160 
1,370 
1,100 
1,000 
600 
900 



Jan. 



858 

1,050 



Feb. 



4,830 
3,880 
3,660 
3,440 
2,470 

2,470 
2,110 
2,020 
2,110 
2,110 

2,200 
2,020 
1,800 
1,770 
1,610 

1,940 
2,110 
1,800 
1,770 
2,110 

2,200 
2,110 
1,860 
1,770 
1,610 

1,640 
1,470 
1,400 



Mar. 



1,830 
1,610 
1,330 
1,210 
1,270 

1,210 
1,210 
1,270 
1,210 
1,400 

1,370 
1,310 
1,160 
1,310 
1,160 

1,100 
1,100 
1,310 
1,160 
1,310 

1,010 
1,370 
1,310 
2,110 
1,860 

1,640 
1,400 
1,270 
1,370 
1,310 
1,310 



Apr. 



1,310 
1,370 
1,310 
1,160 
1,160 

1,100 
1,000 
4,350 
7,980 
3,880 

2,840 
2,290 
1,860 
1,860 
1,770 

1,640 
1,610 
1,540 
1,610 
2,200 

4,500 
3,660 
2,650 
2,290 
2,030 

1,940 
1,860 
1,600 
1,610 
1,610 



May. 



2,110 
1,690 
1,610 
1,330 
1,270 

1,400 
1,330 
1,460 
1,770 
1,610 

1,370 
1,310 
1,370 
3,840 
3,110 

1,610 
1,640 
1,460 
1,540 
1,090 

3,300 
3,390 
3,390 
3,110 
3,020 

1,940 
2,110 
1,940 
1,610 
1,460 
1,460 



June. 



1,330 
1,270 
1,210 
1,160 
1,330 

1,210 
1,460 
1,400 
1,280 
1,160 

1,210 
1,100 
1,210 
1,100 
1,060 

976 

900 

1,090 

1,370 

1,460 

1,400 
3,840 
3,130 
1,400 
1,460 

1,400 
1,160 
1,160 
1,160 
3,880 



July. 



4,890 
3,390 
1,540 
1,330 
1,330 

1,100 
1,100 
1,100 
1,370 
1,000 

960 
960 
960 
858 
960 

816 
900 
900 
1,000 
960 

975 
1,000 
1,000 
1,400 
1,460 

1,460 
1,330 
1,730 
3,110 
3,470 
3,470 



Au^. 



3,110 
1,770 
1,310 
1,160 
1,000 

950 
1,000 
1,210 
1,620 
2,030 

2,030 

3,020 

1,050 

900 

900 

900 

1,380 
1,860 
3,330 
1,770 

1,370 

1,050 

1,000 

000 

935 

050 
1,100 
1,160 
1,100 
1,060 
1,050 



S«pt 



950 
SS8 
81S 
815 
«0 

i,ono 

1,000 
1,160 
1,610 
1,210 

1,050 
815 
900 

815 
815 

815 

815 

1,779 

1,400 

1,770 

1,270 
1,140 
1,000 
1,000 

868 

858 
1,460 
1,100 



NOTB. —Discharge Interpolated for the following davs: Nov. 4; Deo. 8. 13; Feb. 36. 37; Jane 3, 0, 16, 23, 80; 
July 7, 31, 38; Aug. 0. 11, 17, 35; Sept. 1, 15, and^. Aooaraoy of reoorda for the foUowfaig days affected to 
•ome extent by regulation above gage: Oct. 1-20; Nov. 19-30; Dec. 1-31; Jan. 1-11. 



Monthly discharge of Catawba River at RhodhisSy N, C. , for the year ending Sept, 30 ^ 1918. 
[Drainage area, 1,180 square miles.] 



IContb. 



Discharge in second-feet. 



al ^lllHIim , 



M | n ^|yniwi- 



Per 
square 
mile. 



Run-off 
(depth in 
incMson 
dndnage 

area). 



October 

November 

December 

January 

February 

March 

AprU :... 

May 

June 

July 

August 

September 

The year 



4,350 
1,210 
1,270 
9,160 
4,830 
2,110 
7,980 
2,840 
2,880 
4,500 
3,230 
1,770 



778 
815 
600 
858 

1,400 

1,100 

1,000 

1,210 

900 

815 

900 

815 



1,180 
974 
921 
2,460 
2,230 
1,320 
2,250 
1,730 
1,300 
1.400 
1,340 
1,060 



9,160 



600 



1,520 



LOO 
.825 
.781 
2.08 
L80 
L12 
LOl 
L47 
1.18 
LIO 
L14 



LIS 
.91 
.90 
140 
L97 
L39 
2.18 
LTD 
LS3 
L37 
LSI 
1.00 



L20 



17.45 
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BAVANNAH BIVBB BABIN. 
GHATTOOaA BIVB& HZAB TALLI7I.AH FALLS, QA. 

Location.— About 300 feet above mouth of Camp Creek, 61 miles above junction with 
Tallulah River and 8 miles east of Tallulah Falls, Rabun County. 

Drainaob area. — ^256 square miles (measured on topographic maps). 

Rbcords availablb.— January*!, 1917, to January 28, 1918; September 25-^, 1918. 

Gage. — Gurley 7-day recording gage installed on right bank August 17, 1917. On the 
same date a new vertical sta£f gage was installed about 30 feet upstream to which 
all recording gage records are referred. Prior to August 17, 1917, readings were 
taken from an old vertical staff gage at same location as new staff gage and set at 
same datum. Gage read by employees of Georgia Railway A Power Co. 

Discharge measurements. — ^Made from cable at gage. 

Channel and control. — Section imder cable may shift somewhat but stage-dis- 
charge relation is kept permanent by a solid rock shoal about 100 feet below gage. 

Extremes of discharge. — Marimum mean daily stage recorded during year, 4.44 
feet January 28 (discharge, 2,690 second-feet); minimum mean daily stage 
recorded, 0.78 foot September' 26 and 30 (dischaige, 313 second-feet). 

1917-1918: Maximum mean daily stage recorded January 1, 1917, to January 
28, 1918, and September 25-30, 1918, 12.2 feet March 24, 1917 (discharge, about 
12,000 second-feet); minimum mean daily stage recorded, 0.78 foot September 
26 and 30, 1918 (discharge, 313 second-feet). 

Ice.— Stage-discharge relation not affected by ice. 

AcciTRACY. — Stage-discharge relation permanent. Rating curve well defined between 
280 and 2,000 second-feet. Operation of recording gage satis^tory except for 
the period January 29 to September 24 for which there is no record owing to the 
gage well having been partly filled with sand. DaOy discharge ascertained by 
applying to rating table mean daily gage height obtained by inspecting gage- 
height graph. Records excellent. 

CooFERAnoN-. — Gage-height record furnished by Georgia Railway & Power Co. 

Discharge meaturemerUs of Chattooga River near Tallulah Falls, Ga., during the year 

ending Sept. SO, 1918. 



Date. 


Made by- 


Oage 


Dis- 
charge. 


Oct. 11 


Nelson and Wills « 


Fea. 
a98 
L67 
.80 


Sec-ft. 
883 


May 9 


PaiilMP ftnd Condron . . , , , 


642 


Aug. 23 


C. G. Paulsen 


321 









a Employees of Georgia Railway & Power Co. 

iXaty disehargey in $eeond-feet, of Chattooga River near TaUulah Falls, Oa.,for the year 

endtng Sept. SO, 1918. 



Dty. 


Oct. 


Nov. 


Dec. 


Jan. 


Sept. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Sept. 


1 


438 


510 


386 


358 




16 


376 


422 


406 


840 




2 


410 


479 


386 


358 




17 


376 


414 


414 


705 




8 


SM 


470 


386 


351 




18 


376 


414 


422 


605 




* 


390 


466 


.390 


347 




19 


1,660 


414 


418 


551 




5 


390 


462 


390 


347 




20 


1,120 


418 


406 


551 






383 


460 


390 


361 




21 


755 


410 


406 


502 






383 


446 


390 


458 




22 


630 


398 


406 


515 




8. 


379 


442 


383 


383 




23 


560 


394 


402 


488 




• 


410 


438 


394 


354 




24 


520 


383 


394 


488 




10 


430 


430 


383 


347 




25 


510 


383 


386 


502 


317 


11 


390 


438 


383 


556 




26 


497 


383 


383 


533 


318 


12 


383 


438 


410 


1,400 




27 


497 


383 


376 


706 


879 


13 


376 


458 


406 


705 




28 


497 


383 


368 


2,69f 


344 


14 


376 


506 


462 


454 




29 


528 


386 


361 




317 


15 


376 


442 


430 


1,020 




30 

31 


680 
578 


386 


361 
361 




818 









Non.— No ga0»^ight record Jan. 20 to Sept. 24. 



Digitized by 



Google 



22 



SUBFACE WATEK SUPPLY, 1918, PAKT II. 



Monthly dikharge of Chattooga River near TaUydah Falh, Oa^Jor the year ending Sept. 

SO, 1918. 

(Dralxiage area, 256 square miles.] 





Discharge in seoond-feet. 


Run^ 

drainage 
area). 


Montli. 


IfftTflT^Hm , 


AAXQiUlA tun • 


Mean. 


Per 
iquare 
mUe. 


October . 


1,000 
510 
402 

870 


S70 
883 

861 
347 
313 


519 
428 
395 
624 
330 


2.03 
L67 
L54 
2.44 
L20 


%U 


November 


1.86 


December 


1.78 


January 1-28 


S.M 


September 26-30 


0.29 







TALLI7I.AH BIVB& HXA& SEED, QA. 

Location. — One-fourth mile upstream from head of Rahun Lake, 1 mile downstreuD 
from Bridge Creek, 5 miles north of Seed, Rabun County, 6 miles due west of 
Lakemont railroad station, and 10 miles upstream from Rabun (Mathis) dam. 

Drainagb arba. — 127 square miles (measured on topographic maps). 

Records available.— January 6, 1916, to September 30, 1918. 

Gage.— A staff gage in three sections on right bank; read by employees of Geoigift 
Railway & Power Co. 

DiscHAROB MBA8URBMBNT8.— Made ftom Cable and car about 200 feet upstieam for 
low and medium stages. Flood measurements made from suspension footbridge 
1 mile downstream from gage. 

Channbl and control. — Bed composed of rock, sand, and gravel; rather rougji, but 
permanent. Control is a ledge, which extends across river and over which water 
drops sharply, about 250 feet downstream from gage; probably permanent Feint 
of zero flow, gage height —0.5 foot. 

Extremes of discharge.— Maximum daily stage recorded during year, 4.21 feet 
January 28 (discharge, 3,020 second-feet); minimum daily stage recorded, 0.68 
foot August 18 (discharge^ 70 second-feet). 

1916-1918: Maximum stage receded, 8.2 feet at 6 p. m. July 9, 1916 (discharge, 
8,010 second-feet); minimum mean daily Ptage recorded, that of August 18, 1918. 

IcB. — Never enough to affect stage-discharge relation. 

Accuracy. — Stage-dischaige relation permaneut. Rating curve well defined be- 
tween 100 and 5,500 second-feet. Gage read to hundredths three times daily. 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Records good. 

Discharge measuremenU of Tallulah River near Seed^ Oa,, during the year ending Sept 

SO, 1918, 



Date. 


Made by- 


hSj^U 


Dto- 
oharse. 


Oct. 12 


WiOs a and Nelson a 


FteL 
L04 
L44 
.88 


174 


Hay 9 


Paulsen and Coodron 


U& 


Aug. 24 


C. O. Paoben 


119 









a Employees of Georgia Railway & Power Co. 
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DaUy diteharge, in secondr/eetf of TaUuiah River near Seed, Ga., for the year ending 
* Sept. SO, 1918. 



Day. 


Oct. 


Not. 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Ang. 


Sept. 


1 

2 


250 
225 
215 
200 
200 

192 

179 
262 
200 

187 
175 
171 
166 
166 

162 
158 
166 
1,220 
496 

352 
296 
268 
240 
230 

220 
215 
210 
220 
405 
322 


286 
274 
250 
240 
230 

225 
220 
210 
205 
200 

200 
210 
210 
286 
225 

210 
3D6 
200 
196 
200 

205 
192 
183 
183 
17f 

179 
179 
179 
210 
200 




192 
183 
175 
192 
179 

176 
171 
230 
179 
175 

175 
200 
196 
220 
200 

200 
210 
205 
215 
205 

200 
200 
192 
183 
183 

215 
200 
187 
187 
138 
162 


102 
183 
187 
179 
183 

822 
328 
256 
210 
205 

240 
668 
382 
382 
668 

406 
340 
304 
280 
280 

250 
286 
250 
256 
262 

280 
668 

3,090 
1.600 
1,600 
1,310 


825 
745 
705 
605 
528 

485 
495 
462 

462 
462 

418 
418 
406 
394 
400 

560 
630 
495 
668 
430 

668 
560 
405 
495 
462 

462 
418 
412 


400 
888 

376 
304 
382 

418 
430 
382 

364 
405 

382 
364 
370 
358 
340 

322 
334 
316 
316 
496 

412 
370 
352 
376 
352 

828 
322 
816 
804 
298 
292 


316 
322 
298 
316 
292 

274 
462 
1,080 
668 
528 

462 
462 
406 
388 
370 

400 
394 
495 
412 
406 

462 
400 
370 
364 
858 

462 
382 
376 
394 
560 


495 
430 
406 
382 
364 

852 
340 
462 
888 

630 

430 
406 
400 
400 
364 

346 
340 
334 
364 
358 

322 
352 
376 
370 
340 

822 
304 

286 
280 
262 
256 


250 
240 
240 
304 
262 

316 
280 
245 
250 
240 

268 
240 
280 
230 
205 

200 
200 
280 
240 
210 

352 
316 
235 
215 
205 

256 
225 
215 
215 
286 


346 
235 
210 
196 
192 

183 
171 
171 
162 
158 

151 
148 
148 
141 
141 

141 
138 
192 
220 
187 

220 
210 
205 
179 
245 

215 
230 
192 
205 
210 
200 


183 
230 
187 
162 
155 

144 
138 
134 
134 
138 

196 
138 
127 
121 
115 

124 
171 
70 
158 
138 

151 
118 
112 
115 
121 

121 
112 
121 
134 
118 
115 


112 
109 


3 


127 


4 


121 


5 


205 


6 


144 


7 


388 


g 


200 


9 


235 


10 


166 


U 


144 


12 


134 


13 


131 


14 


118 


15 


118 


W 


115 


17 


112 


18 


245 


19 


148 


» 


322 


21 


196 


22 


155 


23 


141 


24 


131 


2S 


124 


26 


124 


27 


148 


28 


131 


29 


144 


30 


151 


31 









Monthly discharge of Tallulah River near Seed, Ga., for the year ending Sept. 30, 1918. 
[Drainage area, 127 square miles.] 





Discharge in second-feet. 


Run-off 
(depth in 
incnes on 

drainage 
area). 


Month. 


Mn'riifi^in , 


MinlmnTn. 


Mean. 


Per 
square 
mile. 


October 


1,220 
286 
230 

3,020 
825 
495 

1,080 
630 
352 
346 
230 
388 


168 
179 
138 
179 
394 
292 
274 
256 
200 
138 
70 
109 


266 
212 
191 
515 
620 
366 
429 
370 
250 
192 
139 
161 


2.09 
1.67 
1.60 
4.06 
4.09 
2.88 
3.38 
2.91 
L97 
1.51 
L0l» 
L27 


2.41 


November 


L86 


Deownber 


1.73 


January 


4.68 


'ehrnarr. 


4.28 


■"wCn. . ., a ^ * 


8.32 


Anril 


8.77 


M^. 


3.36 


jui^.:: 


2.20 


July...:..::::::: :::::::::::: : ::: 


1.74 


Angost 


1.26 


fl^embiiv;:::::::::::::::::::: :::::::: : 


1.42 






The year 


3,020 


-70 


300 


2.36 


82.01 
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SURFACE WATER SUPPLY, 1918, PART H. 



TAIXT7ZJLH RXVBB VXAB LASBMOHT, OA. 

Location. — One-fourth mile downstream from Rabun dam (originally called Mathis 
dam), 1 mile upstream from mouth of Tiger Creek, and 1} miles from Lakemont, 
Rabun County. 

Drainaqe area. — ^Not measured. 

Records available.— January 13, 1916. to September 30, 1918. 

Gage. — ^A Barrett & Lawrence water-stage recorder, with 10-foot range of stage, at 
rock-filled log crib, originally a bridge abutment, on left bank of river; referred to 
vertical staff gage 20 feet upstream. 

Discharge measurements. — Made from cable 5 feet downstream from gage. 

Channel and control. — ^Bed rough and rocky, necessitating careful work in making 
discharge measurements. Control is a rock shoal 50 feet downstream from gi^. 
Part of shoal is loose rock, and high water in last part of 1915 changed stage-dia- 
charge relation by changing the position of these rocks. 

Extremes of discharge. — Maximum stage diuing year from water-stage recorder, 
4.00 feet at 1.50 p. m. March 7 (discharge, 1,500 second-feet); minimum discharge, 
somewhat less than 5 second-feet, during periods when sluice gates in dam were 
cjlosed. 

1916-1918: Mayjmum stage recorded, 10.4 feet at 8.30 p. m. July 9, 1916 (dis- 
charge, 10,900 second-feet); minimum flow somewhat less than 5 second-feet 
at certain times when sluice gates at storage dam one-fourth mile upstream were 
shut and no water passed over crest of dam. 

Ice. — Never enough to affect stage-discharge relation. 

Diversions. — ^None. 

Regulation. — ^The Rabun dam, one-fourth mile upstream, makes a very large reser- 
voir which is used solely for storage in operating the great hydroelectric plant 7 
miles downstream. Water is impoimded or let loose at will of operators; conse- 
quently fluctuations are great, sudden, and frequent. 

Accuracy. — Stage-discharge relation practically permanent. Rating curve well 
defined between 50 and 4,000 second-feet. Operation of water-stage recorder not 
entirely satisfactory on account of poor attention by observer. Daily discharge 
ascertained by use of discharge integrator. Records fair. 

Discharge measuremenU of Tallulah River near Lakemont, Ga., during the year ending 

Sept, SO, 1918. 



Date. 


Madeby- 


i^ 


charge. 


May 10 

Aug. 25 


PAii1?»n ftnd f^ondroo... ... ..^. 


FteL 
2.93 
-.21 


^^m 


C. G. Paulsen. 


■ 4.6 







<* Sluice gates in Rabun dam dosed when this measuxement was mad& 
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Daibf dUduarge, in teeond-fut^ of Talhdah River near Lakemont, Oa,^ for ih$ year ending 

Sept, 30, 1918, 



I>v. 


Oct 


Nov. 


Deo. 


Jan. 


F^b. 


Mar. 


Ape. 


May. 


June. 


July. 


Au«. 


Sept. 


1 


227 
419 
232 
430 
420 

132 
84 
415 
385 
480 

500 
485 

1«5 
87 
450 

4SXr 
505 
487 
293 
180 

60 
197 
180 
264 
350 

322 
210 
90 
455 
315 
350 


405 
873 
212 

loa 

684 

664 
078 
641 
808 
280 

78 
435 

400 
405 
405 

522 
243 
79 
480 
405 

470 
460 
390 
180 
84 

416 
420 
490 
355 
465 


220 
78 
404 
245 
196 

196 
180 

"282* 
310 
188 

83 
295 
288 
172 
220 

280 
150 

""w 

200 


240 
285 
455 

310 
100 

37 
204 
233 
248 
262 

120 
38 

79 
300 

338 

457 

374 

145 

63 

41 

82 
81 
290 
450 
830 

35 
28 
25 
148 
159 
193 


330 
80 
26 
91 

404 

876 
424 
415 
55 
33 

568 

683 
670 
580 
660 

130 
28 
810 
406 
450 

450 
455 
141 
24 
445 

645 
792 
866 


961 
806 
76 
622 
627 

620 
603 
653 
256 
58 

617 
641 
650 
680 
670 

822 
100 
615 
586 
665 

716 
672 
228 
57 
475 

630 
600 
760 
710 
275 
139 


356 

580 
576 
572 
500 

238 
112 
226 
314 
248 

280 
312 
106 
24 
264 

486 
518 
490 
450 
251 

24 

818 
278 
225 
420 

104 
151 
19 
390 
425 


460 
540 
643 
172 
95 

513 
490 
560 
565 

487 

206 
110 
504 
508 
468 

270 
350 
170 
85 
510 

' 885 

890 
447 
311 
182 

122 
395 
405 

440 
490 
500 


340 
151 
565 

530 
578 

527 
465 

140 
116 
626 

475 
415 
450 
416 
173 

134 
420 
445 
490 
430 

817 
118 
110 
290 
425 

445 
424 
400 
131 
103 


270 
250 
176 
182 
375 

207 
175 
425 
560 
510 

673 
560 
213 
116 
500 

585 
490 
485 

412 
188 

65 
305 
870 
285 
260 

240 
6 
6 
6 
50 

290 


40 
5 
80 
37 
99 

360 
833 
863 
409 
136 

43 

140 
155 
136 
83 

91 
67 
80 
87 

80 

34 
8 
18 
19 

7 

128 
135 
192 

60 
139 

74 


44 


2 


114 


3 


133 


4. 


145 


5 




6 




7 




8 


44 


» 


47 


10 


23 


U 


64 


12 


136 


13 


118 


14 


117 


15 


64 


16 


165 


17 


176 


18 


238 


19 


172 


20 


86 


21 


5 


22 


5 


23 


5 


31 


1% 


25 


134 


26 


116 


27 


i;o 


28 


68 


29 


82 


90 


142 


31 









Note. 
day. No 



^t record Incomplete Dee. 31. Jan. 1, 24, 25 and Jane 1; discliane estimated for part o 
t record Dec. 8-12, 23-29, and Sept. 5-7. 



Monthly discharge, in second-feet, of Tallulah River, near Lakemont, Oa., for the year 

ending Sept, SO, 1918, 



Month. 


^ff^^fH^ntt^ . 




Mean. 


Month. 


Mit-ritTiMTn. 


Minimum. 


Mean. 


October 


505 
678 
457 
866 
961 


60 
73 
25 
84 
57 


309 
398 
195 
373 
505 


April 


560 
565 

626 
573 
400 


19 
85 
103 
6 
5 


310 




May!....:::::. 


377 


Jionary 

FAmary 


June . . . . r 


355 


July 


• 266 


Angrmt . .. , , 


118 









TIQE& ORSSK AT LAKSMOHT, QA. 

Location. — 100 feet from old Mathis poet office, 100 feet upstream from Tallulah 
Falls Railway bridge, 600 feet downstream from Phillips's grist mill dam, 800 
feet upstream from junction of creek with Tallulah River, and one-fourth mile 
downstream from LaJcemont post office, Rabun County. 

Drainaob abba. — ^29 square miles (measured on topographic maps); revised since 
publication in Water-Supply Paper 432. 

Records avaiiablb.— January 11, 1916, to September 30, 1918. 

Gaob. — Staff gage in two sections on right bank; read by employee of Georgia Railway 
& Power Co. 

DiBCHABOE MBASUBBMBNTs. — Made from cable one-fourth mile upstream from gage 
in front of Lakemont railroad station. 

Channel and contbol. — Bed rocky and rough at gage. Under gaging cable bed is 
sandy and shifting. Control is solid rock shoal just below gage; permanent. 
Backwater from very high floods on Tallulah River probably affects stage-discharge 
relation. This condition arises very infrequently, however. 



Digitized by 



Google 



26 



•surface water supply, 1918, PART n. 



ExTRBMSS 07 DiscHARQK. — MaxiiTHim mean daily stage during year, 3.01 feet Jan- 
uary 28 (dischaige, 518 second-feet); minimum mean daily stage, 1.19 feet Sep- 
tember 26 (dischaige, 31 second-feet). 

1916-1918: Maximum stage about 7.0 feet (over top of gage) at 9 p. m. July 9, 
1916 (dischaige not determined); minimum mean daily stage that of Septem- 
ber 26, 1918. 

IcB. — Never enough to affect stage-dischaige relation. 

DrvERsiONS. — None. 

RsouLATiON. — Phillips' mill, which is infrequently operated, can cause considenible 
variation in stage. The gage is readonly when mill is not running. As the pond 
above dam has practically no storage the gage heights are an accurate indication 
of natural flow. 

AccuRACT. — Stage-dischaige relation practically permanent; not affected by ice. 
Rating curve well defined below 600 second-feet; above this point it is an exten- 
sion. Gage read to half-tenths four times daily — at 6 a. m., noon, 6 p. m., and 
midnight. Daily discharge ascertained by applying mean daily gage hei^^t to 
rating table. Records good. 

Cooperation. — Gage-height record furnished by Geoigia Railway & Power Co. 

Discharge meamirements of Tiger Creek at Lakemontf Ga., during the year ending Sept, 

SO, 1918. 
[Made by C. O. Pau^sm.] 



Date. 


l^^t. 


Dto- 
durge. 


May 10 


- 


Fed. 
1.16 


^« 


AnE. 25 


3&0 







Daily discharge, in seeond-feet, of Tiger Creek at Lakemonl, Ga., for the year ending Sept, 

SO, 1918, 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1 ■ 


50 
46 
43 
42 
41 

40 
40 
40 
51 
43 

42 
40 
40 
40 
39 

89 
39 
43 

162 
63 

55 
54 
52 
50 

48 

48 
48 
48 
48 
62 
47 


47 
43 
42 
42 
42 

41 
41 
40 
39 
38 

37 
40 
87 
61 
51 

48 
43 
42 
42 
45 

43 
42 
42 
42 
42 

41 
39 
87 
41 
41 


41 
39 
89 
88 
37 

37 
38 
42 
41 
46 

43 
48 
46 
43 
42 

41 
42 
43 
43 
41 

41 
41 
40 
42 
40 

43 
43 
41 

41 
39 
41 


48 
39 
39 
43 
39 

57 
45 
43 
43 
43 

109 
89 
65 
60 
89 

69 
60 
52 
54 
52 

51 
50 
50 
52 
54 

54 

98 
518 
186 
259 
137 


105 
107 
100 
83 
71 

71 
73 
71 
69 
71 

65 
66 

65 
68 
69 

105 
100 
85 
122 
127 

105 
89 
81 
75 
71 

71 
68 
68 


66 

66 
65 
71 
66 

63 
68 
63 
65 
66 

61 
58 
58 
57 
55 

55 
58 
65 

54 
60 

65 
63 
60 
63 
60 

57 
55 
55 
64 
64 
52 


55 

57 
57 
55 
55 

54 

98 
95 
105 
87 

81 
71 
68 
63 
63 

68 
65 
79 
68 
73 

73 
68 
65 
61 
60 

69 
63 
63 
61 
83 


73 
68 
63 
58 

58 

58 
55 
66 

91 

100 

73 
68 
69 
65 
61 

58 
58 
57 
75 
68 

60 
98 
73 
135 
79 

60 
65 
61 
58 

57 
57 


55 
54 
52 
61 
55 

57 
55 

52 
52 
61 

48 
57 
52 
50 

48 

47 
47 
47 
47 
47 

63 

46 
43 

50 
45 
42 
42 

47 


46 
43 
42 
42 

40 

88 
.37 
87 
87 
36 

34 
34 
34 
34 
34 

34 
34 
35 
39 
36 

48 
42 
43 
45 
41 

47 
63 
46 
42 
43 
42 


41 
51 
43 
40 
88 

36 
84 
33 
83 
33 

37 
34 

33 
33 
33 

83 
73 
39 
46 
88 

34 
83 
83 
37 
35 

34 
34 
39 
37 
35 
34 


8S 


2 


S3 


3 


V 


4 


35 


5 


47 


6 

7 


41 
12 


8 


41 


9 


41 


10 


38 


11 


34 


12 


33 


13 ^ 

14 


33 
33 


15 


S3 


16 


38 


17...: 


34 


18 


m 


19 


45 


20 


48 


21 


43 


22 ; 


84 


23 


34 


24 


33 


26 


S3 


26 


81 


27 


33 


28 


S3 


29 


V 


30 


36 


31 
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liontMy dMiorge of Tiger Creek at Lakemont, Ga,, for the year ending Sept. SO, 1918. 

[Drainage area 29 square mile8.]a 



Mdoth. 



Discharge in seoond-feet. 



IfftxIwtiiTn 



IfjntTy^wtn - 



Per 
square 
mile. 



Ban-off 
rdepth in 
Incoeson 
drainage 
area). 



October... 

Noyember. 

December. 

January... 

Febraary.. 

Marefa. 

Ap 



iC: 



Jnne. 

July 

AuffBt 

September. 



1«2 
87 
48 
518 
127 
71 
105 
135 
63 
03 
73 
48 



49.5 
44.0 
41.4 
85.4 
82.9 
00.3 
00.4 
00.5 
60.3 
4a3 
37.0 
30.0 



1.71 
1.52 
1.43 
2.94 
2.80 
2.08 
2.39 
2.40 
1.73 
1.39 
1.30 
1.20 



1.97 
i.70 
1.05 
3.39 
Z98 
2.40 
2.07 
2.77 
1.08 
1.00 
1.50 
1.41 



The year. 



518 



31 



55.4 I 



1.91 



25.97 



• Revised since publiRation in Water-Supply Paper 432. 

AliTAMAHA BIVBB BASIN. 
OOMXTIiOBX BIVEB AT jmJBTTZ, QA. 

Location. — ^1 mile below Juliette railroad station, 1 mile below Juliette cotton 
millfl, which are on left side of river opposite Juliette, 2| miles below mouth 
of Towaliga River, and 20 miles upstream from Macon, Ga. Ocmulgee River 
forms line between Jones and Monroe counties. 

Dbainagb arsa. — ^2,100 square miles (measured from Post Route map of Georgia). 

Records availablb. — June 3, 1916, to September 30, 1918. 

Gage. — Stevens continuous water-stage recorder on left bank of river, referenced 
to a staff gage inside concrete weU. 

Discharge mbasurbiibnts. — ^Made from a cable about 150 feet upstream from gage. 

Channel and control. — ^Bed composed of sand and solid rock at gage section. 
Banks high; subject to overflow at about gage height 15 feet. A rock shoal 
about one-half mile downstream forms a control which keeps stage-dischaige 
relation permanent. 

Extremes of discharge. — Maximum stage recorded during year, from water-stage 
recorder, 14.16 feet at 9 p. m. December 30 (dischazge, 15,300 second-feet); 
ininifTnini stage, from water-stage recorder, 3.06 feet at 2 a. m. June 17 
(discharge, 430 second-feet). 

191&-1918: Maximum stage from water-stage recorder, 26.4 feet at 3 p. m. July 
10, 1916 (dischaige, 42,400 second-feet); minimum stage from water-stage re- 
corder, that of June 17, 1918. 

Maximum stage of which there is any record, 32.0 feet during flood of 1886 
(discharge determined from extension of rating curve, about 55,800 second-feet). 
This stage was determined with wye level from marks pointed out by local resi- 
dents and is not reliable. 

Ice. — Stage-discharge relation not affected by ice. 

Diversions. — ^None. 

Regulation. — ^There is considerable regulation from three separate sources. Great- 
est fluctuations are caused by operation of the hydroelectric plant about 30 
miles upstream near Jackson, Ga. Minor diurnal fluctuations are caused by 
q>eration of Juliette mills, 1 mile upstream and the hydroelectric plant on 
Towaliga River at High FaUs, about 15 miles away. 
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AccuRACT. — Stage^iBchaige relation probably permanent, but some trouble vbs 
caused during the year by obstructionfl in intake pipe, to gage well. Rating 
curve fairly well defined between 600 and 45,000 second-feet. Operation of 
water-stage recorder satisfactory. Slight errors in gage-height graph, due to lag 
in stage, caused by obstruction in intake pipe, are compensating, because th^e 
is considerable diurnal fluctuation. Discharge determined by use of dis- 
charge int^T&txH*. Records good. 

DiMcharge measurements of Ocmulgee River at Juliette ^ Ga.^ during the year ending Sep- 
tember SO, 1918. 



Date. 


Made by— 


Oaro 


Dte- 
charge. 


Date. 


Madeby- 


Gage 
hei^t. 


Pis- 
charge. 


Feb. 23 


C. 0. Paulsen 


Feet, 
4.80 
4.68 
4.08 


1,680 
1,130 


June 6 
Aug. 7 


A. H. Coodron 


Feet, 
4.00 
4.48 


^i\, 


Apr. 12 
May 27 


do 

A. H. Coodraii 


do 


1,200 









Daily discharge, in second-feet, of Ocmulgee River at Juliette^ (?a., for the year ending 

September SO, 1918, 



Day. 



1.. 
2.. 
3.. 
4.. 
5.. 

6 . 
7.. 
8.. 
9.. 
10.. 

U.. 
12.. 
18.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19. 
20.. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 



Oct. 



7,130 
8,610 
2,440 
2,430 
2,000 

1,620 
1,100 
1,300 
1,550 
1,640 

1,470 
1,490 
1,410 
1,020 
1,120 

1,610 
1,500 
1,540 
1,560 
1,400 

931 
1,220 
1,540 
1,520 
1,510 

1,680 
1,480 
976 
1,200 
1,650 
1,480 



Nov. 



1,450 
1,510 
1,370 
970 
1,150 

1,620 
1,510 
1,550 
1,580 
1,440 

970 
1,170 
1,340 
1,330 
1,320 

1,340 
1,290 
1,000 
1,150 
1,800 

1,500 
1,390 
1,410 
1,360 
970 

1,140 
1,430 
1,420 
1,360 
1,320 



Dec. 



1,320 
940 
1,100 
1,410 
1,400 

1,500 
1,440 
1,460 
1,130 
1,100 

1,440 
1.490 
1,390 
1,360 
1,400 

1,070 
1,170 
1,610 
1,480 
1,420 

1,520 

1,400 

920 

680 



920 

1,230 

1,300 

1,260 

890 

940 



Jan. 



1,390 
1,420 
1,460 
1,490 
1,380 

940 
1,040 
1,370 
1,330 
1,250 

1,280 



1,260 

1,650 
2,170 
2,270 
2,160 
2,620 

2,370 
1,280 
2,070 
7,620 
12,400 
12,800 



Feb. 



9,140 
7,100 
6,900 
5,530 
3,930 

2,880 
2,850 
2,750 
2,580 
1,670 

2,090 
2,490 
2,610 
2,480 
2,600 

2,290 
1.680 
2,370 
2,700 
2,640 

2,630 
2,550 
2,320 
1,600 
2,160 

2,620 
2,450 
2,260 



Mar. 



2,170 
2,000 
1,290 
1,690 
2,120 

2,180 
2,350 
2,280 
2,050 
1,170 

1,640 
2,140 
2,200 
2,170 
2,180 

1,970 
1,240 
1,670 
2,200 
2,880 

2,300 
2,200 
1,990 
1,270 
1,690 

2,230 
2,250 
2,250 
2,320 
2,080 
1,250 



Apr. 



1,640 
1,970 
1,920 
1,870 
1,860 

1,700 
1,150 
2,180 
1,990 
2,000 

2,000 
1,930 
1,730 
1,200 
1,500 

1,860 
1,890 
1,860 
1,920 
1,760 

1,400 
1,530 
1,850 
1,870 
1,860 

2,040 
1,900 
1,510 
1,930 
2,400 



May. 



June. 



1,520 
1,000 
1,250 
1,550 
1,440 

1,440 
1,540 
1,520 
840 
1,000 

1,460 
1,360 
1,350 
1,310 
1,210 

730 

860 

1,240 

1,220 

1,230 

1,180 

1,090 

700 

S-K) 

1,180 

1,180 
1,200 
1,190 
1,220 
1,060 



July. 



1,290 
1,230 
1,200 
1,030 
920 

1,080 

700 

780 

1,340 

1,220 

1,120 

1,120 

1,070 

680 

800 

1,170 
1,140 
1,250 
1,320 
1,300 

840 

880 

1,280 

1,290 

1,330 

1,700 
1,000 
870 
930 
1,380 
1,620 



Aug. 



1,380 
3,150 
2,480 
1,620 
1,470 

1,510 
1,440 
1,430 
1,460 
1,440 

960 
1,060 
1,380 
1.390 
1,360 

1,380 

1,270 

855 

985 
1,330 

1,330 
1,350 
1,350 
1,300 



750 
1,230 
1,310 
2,700 
1,440 
1,290 



Sept. 



875 
1,440 
1,950 
1.880 

i.seo 

1,00D 
1.010 
1,110 
1,670 

1,640 
1,560 
1,4» 
1,500 



1,010 
1,450 
1,3» 
1,240 
1,210 

1,000 
710 
TOO 
930 
880 

910 
900 

730 
740 



NoTE.—Discharge, Jan. 12-19, estimated, by comparison wllh records for Ocmulgee River at Jadooo, 
as 1,670 second-feet. 
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Monthly disehaTgtf in $econd-feety cf Ocmul^u River at Juliette^ Ga,, for the year ending 

September SO, 1918. 



Month. 


Maximum. 


Minimum. 


Mean. 


Month. 


M^-rfTnnm- 




Mean. 


October 


7,130 
1,800 
1.610 
12,800 
9.140 
2,380 
2,400 


Q31 

970 

680 

940 

1,600 

1,170 

1,150 


1.740 
1,340 
1,240 
2,500 
3, ICO 
1.970 
1,800 


May 


2.iS50 
1.550 
1.700 
3.150 
1,960 


1,040 
700 
680 
750 
700 


1,670 


November. . . 


June 


1,200 


December. . 


July 


1,130 


Jamiary 

February 

March 


August 

September 

The year. 


1.430 
1.200 


April 


12,800 


680 1 1.680 






' 



OCOVZE BIVX& VZAB GRXSITSBOBO, QA. 

Location. — ^At highway bridge IJ miles downstream from Town Creek, 4 milee 

upstream from mouth of Apalachee River, and 5 miles west of Greensboro, Greene 

County, on road to Madison, Ga. 
Drainaob area. — 1,100 square miles. 
Records available .—July 25, 1903, to September 30, 1918. 
Gage. — Standard chain gage attached to bridge; read by F. M. Chambers to December, 

1917, and by N. T. Oakes from January to September, 1918. 
Discharge measurements. — ^Made from downstream side of bridge. 
Channel and control. — Bed composed chiefly of sand ; slightly shifting. Control 

section not known. 
Extremes op discharge. — ^Maximum stage recorded during year, 14.1 feet at 4 p. m. 

January 31 (discharge, 8,260 second-feet); minimum stage, 0.2 foot in forenoon of 

July 15 (discharge, 141 second-feet). 
190S-1918: Maximum stage recorded, 35.4 feet August 26, 1908 (dischaige not 

determined). Discharge for this stage published in Water-Supply Papers 382 

and 402, and determinations of discharges for stages above 13 feet prior to 1913, as 

published in previous water-supply papers, are too small, the error increasing 

with the stage. 
Minimum stage recorded, 0.2 foot in forenoon of July 15, 1918 (discharge, 141 

second-feet). 
IcB. — ^None. 
Diversions. — None. 

Regulation. — Considerable diurnal fluctuation caused by operation of power plants. 
Accuracy. — Stage-discharge relation practically permanent during the year. Rating 

curve well defined between 225 and 6,000 second-feet. Grage read to tenths twice 

daily. Daily discharge ascertained by applying mean daily gage height to rating 

table. Records good. 

Discharge tneasurements of Oconee River near Greensboro ^ Ga.^ during the year ending 

Sept. SO, 1918, 



Date. 


Made by- 


Oaee 
height. 


Dis- 
charge. 


Apr. 11 
June 15 


C. O. Paalsen 


Feet. 
3.79 
1.36 


Stc-ft. 
1,280 


A. H. Condion 


425 
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Daily discharge, in seoond-feet, ofOconu River near Oreensboro, Qa.^for the year ending 

Sept. SO, 1918. 



Day. 



Oct. 



Nov. 



Dec 



Jan. 



Feb. 



Mar. 



Apr. 



Hay. 



June. 



Jnly. 



Aug. 



Sept 



1. 
3. 
3. 

4. 
6. 

«. 
7. 
8. 
0. 
10. 

11. 
U. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21 
22 
23 
24 
2S 

26 
27 
28 
29 
30 
31 



2,330 

1,280 

715 

680 

560 

520 
460 
490 
614 
680 

620 
614 
560 
404 
404 

378 
432 
432 
490 
760 

760 
614 
530 
560 
460 

460 
582 
490 
550 
820 
1,320 



520 
614 
490 
490 

490 
490 
560 
490 
490 

490 
432 
614 
750 



680 
550 
560 
490 
750 

647 
614 
560 
560 
550 

404 
432 
490 
490 
560 



520 
490 
490 
490 
490 

550 
550 
560 
490 
520 

490 
520 
520 
460 
490 

490 
550 
490 
490 
560 

560 
562 
550 
432 
614 

614 
760 
582 
614 
432 
404 



432 
314 
490 
550 



490 
614 
820 
716 
614 

614 
4,220 
4,740 
4,870 
4,220 

4,220 
4,220 
1,920 
1,460 
1,110 

1,110 
1,190 
2,120 
2,220 
1,920 

1,820 
1,680 
1,500 
4,610 
5,840 
7,700 



7,500 
3,470 
2,550 
2,020 
1,720 

1,640 
1,500 
1,460 
1,280 
1,190 

1,230 
1,150 
1,190 
1,190 
1,190 

1,030 
1,150 
1,280 
1,230 
1,360 

1,320 
1,230 
1,070 
1,030 
1,030 

1,030 
960 
925 



925 
890 
855 
926 
1,280 

995 
960 
960 
890 



890 
890 
820 
820 



820 
750 
890 
890 
820 

996 
1,110 

960 
1,720 
1,190 

890 
820 
820 
785 
750 
650 



582 
750 
750 
614 
582 

715 

550 

1,150 

2,120 

1,820 

1,230 

1,110 

960 

890 

890 

855 
820 
960 
995 
890 

890 
960 
890 
785 
760 

890 
1,030 
1,090 
1,030 
1,110 



1,150 

1,110 

960 

820 

750 

715 

785 

785 

1,110 

2,440 

1,070 
855 

820 
1,070 
1,030 

855 

750 
750 
550 
855 

785 
715 
715 
680 
647 

404 
682 
6B0 
614 
482 
378 



362 
404 
352 
550 
490 

404 
1,540 
960 
520 
647 

82D 
614 
682 
490 
490 

404 
550 
750 
614 
490 

662 
550 
378 
680 



1,820 

1,360 

890 

550 

614 



1,110 
890 
680 
620 
314 

378 
378 
460 
1,920 
460 

432 
432 
326 
228 
252 

276 
314 
314 
614 
2,560 

2,080 
1,280 
960 
1,720 
2,660 

1,540 
1,320 
925 
1,680 
2,280 
3,830 



1,920 
3,690 
4,480 
5,130 
6,180 

2,550 
995 
890 
820 
820 



785 
995 
680 
680 

682 
432 
378 
852 
630 



433 
433 
433 

378 

853 
836 
630 
680 
890 
996 



1,110 
5S0 
460 
433 
750 

1,930 

l,15u 

890 

647 

550 

550 
520 
433 
432 
353 



404 
4S3 

680 
614 
530 
560 
6S0 



4S8 

490 
964 



Monthly discharge of Oconee River near Greensboro, Oa,,for the year ending Sept, SO, 1918. 
[Drainage area, 1 , 100 square miles.] 



Month. 



Discharce In second-feet. 



Mazimum. 



IQnimuni. 



Per 
square 
mile. 



Rim-off 
(depth in 
inches oD 
drainage 

area). 



October 

November 

December 

January 

February 

March 

April 

May 

Jime 

July 

Auipist 

September.... 

The year 



2,330 
890 
750 
7,700 
7,500 
1,720 
2,120 
2,440 
1,820 
3,830 
6,180 
1,920 



378 
404 
404 
314 
935 
550 
560 
378 
352 
228 
326 
264 



559 

526 

2,230 

1,600 

922 

953 

834 

664 

1,070 

1,260 

686 



0.508 
.506 

.478 
2.03 
1.45 
.838 
.866 
.758 
.604 
.973 
1.15 
.533 



aeo 

.57 

.ss 

234 
1.53 
.07 
.97 
.«7 
.C7 
1.13 
LSI 
.9 



7,700 



987 



.807 



ai8 
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LociftoN.— At Fndeys Ferry, in Baldwin County, 4 miles downstream from mouth 
of Little River, and 6 miles upstream from Milledgeville. 

Drainaob area. — 2,840 square miles. 

Records atailable.— May 23, 1906, to December 31, 1908; October 6, 1909, to 
September 30, 1918. 

Gaob. — ^A combination sloping and vertical rod gage on left bank. Low-water 
section, inclined, is 75 feet upstieam from ferry cable and extends to 8.5 feet; 
vertical section, 8.5 to 10 feet, at same site. High-water section, 10 to 20 feet, 
attached to tree 75 feet upstieam from inclined section. Jlead by H. A. Taylor 
and B. L. Butts. 

Discharge measurements. — ^Made from ferryboat. 

Channel and control. — Sand and shifting at measuring section. Control formed 
by a rock ledge extending across river 200 feet downstream; fairly pomanent. 

Extremes of discharge. — No record of maximum stage (water over top of gage); 
miuimnm stage recorded, 4.3 feet at 7 a. m. July 15 and 5 p. m. July 16 (dis- 
charge, 400 second-feet). 

1906-1918: Maximum stage recorded May 23, 1906, to December 31, 1908, and 
October 6, 1909, to September 30, 1918, about 24.6 feet March 17, 1913 (discharge 
determined from extension of rating curve, about 49,700 second-feet); minimnyn 
stage recorded, July 15 and 16, 1918. 

Ici.— None. 

Divebsions. — None. 

Regulation. — Operation of power plants a great distance upstream can cause only 
sU^t fluctuations. 

Accuracy. — Stage-discharge relation permanent during the year. Rating curve 
very well defined below 2,000 second-feet, fairly well defined between 2,000 
and 5,500 second-feet, and extended above 5,500 second-feet. Crage read to 
half-tenths twice daily. Daily discharge ascertained by applying mean daily 
gage-height to rating table. Records good up to 5,500 second-feet; above that 
point subject to error. 

DMarge measurements of Oconee River at Fraleys Ferry, near liiUedffeviUe, Oa., during 
the year ending Sept. SO, 1918, 



Date. 


MMleby- 


Gam 


Dto- 
charga. 


Mar. U 


C. O. FaalMn 


iVd. 
6.78 
5.10 
6.57 


1,700 


Jane 6 


A. H« Condnm ^ , 


1.030 


Ai,. 8 


do 


l|480 
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DaUy diidiarge, in Moond/eet, of Oeatue River at FrdUys Ferry, near MilleifyevtUe, 6<l, 
for ike year ending Sept, SO, 1918. 



Day. 



Nov. 



Dec. 



Jan. 



Feb. 



liar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept 



1 

2 




8 




4 


1,640 
1,120 

1,120 
1120 
1 020 
.1,020 
1,540 

3,840 
2,3A0 
8,670 
3330 
3,160 

8,000 
2,840 
2,680 
2,520 
3,160 

2,060 
1540 
1540 
1,820 
1,220 

1,220 

1,820 
1820 
1 540 


6 


6 


7 


8 





10 :... 


11 


12 


13 


14 


15 


18 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 



1,270 
1,320 
1,820 
1,880 
1,430 

1,540 
1,790 
1,790 
1,920 
1,790 

2,060 
7,140 
7,140 
7,140 
7,760 

7,140 
6,140 
4,080 
3,330 
3,000 

2,680 
4,030 
4,410 
4,030 
3,670 

8,330 
8,160 
8,160 



7,970 
5,940 

4,410 
3,500 
3,000 
2,680 
2,680 

2,520 
2,680 
3,160 
3,670 
3,830 

3,000 
3,000 
3,000 
3,000 
3,000 

3,160 
3,000 
3,000 
2,840 
2,680 

2,620 
2,520 
2,360 



2,210 
2,210 
2,210 
2,060 
2,060 

2,060 
2,060 
2,060 
2,060 
2,060 

2,060 
2,060 
1,780 
1,790 
1,790 

1,660 
1,790 
2,060 
2,060 
2,060 

2,060 
2,210 
2,210 
1,790 
2,680 

2,360 
1,540 
1,540 
1,540 
1,660 
1,430 



1,540 
2,060 
1,790 
1,790 
1,660 

1,540 
1,540 
1,540 
3,000 
2,680 

2,060 
2,680 
2,210 
2,060 
1,790 

1,790 
1,540 
1,540 
2,060 
2,360 

3,160 
2,360 
2,060 
1,660 
1,660 

2,060 
2,360 
2,680 
2,210 
2,680 



3,160 
2,680 
2,210 
1,790 
1,540 

1,540 
1,540 
1,540 
1,790 
3,330 

3,000 
1,790 
1,540 
1,790 
2,360 

2,060 
1,540 
1,540 
1,320 
1,380 

1,430 
1380 
1,220 
1,270 
1,220 

1,170 
972 
925 



710 
792 
710 
632 
880 

1,120 
3,330 
3,160 
1,790 
1,170 

1,540 
1,5^ 
1,660 
1,430 
1,070 



1,380 
2,360 
1,540 
1,170 



925 
880 
710 
632 

1,120 
2,840 
2,060 
1,380 
1,540 



1,320 

1,790 

1,430 

972 

835 

632 

710 

710 

4,030 

4,030 

1,270 
925 
710 
670 
460 

430 

632 

835 

1,790 

3,000 

4,600 
3,000 
1,020 
3,000 
4,030 

4,980 
3,000 
2,360 
1,790 
1,430 
4,220 



4,030 
3,070 
9,240 
5,940 
5,940 

5,740 
1,540 
1,540 
1,270 
1,270 

1,540 
1,380 
1,380 
1,380 
972 

i,iao 

1,790 
880 

670 
1,170 

973 
<S70 
870 
506 
•70 

070 

506 

632 

1,070 

1,790 

1,660 



2,360 

1,790 

1,279 

880 

835 

2,0f« 
3,360 
2,300 
1,120 
1,270 

••IS 

m 

710 
670 



6S 

no 

670 
835 



973 
880 
798 

m 

750 
79S 
835 
79S 



NoTK.— Water overtopped the gage Deo. 20 to Feb. 3; discharge above 9,700 second-feet. No record 
Oct. 1 to Nov. 3. 



Monthly discharge of Oconee River at Fraleys Ferry, near MilledgeviUe, Oa., for the year 

year ending Sept. SO, 1918. 

[Drainage area, 2,840 square miles.) 



Diacharge in seoond-feet. 



Maifmnm 



Itfifilmnm, 



Per 
square 



Run-off 
(dcfiChin 
in^esoD 

drainige 
area). 



November 4-30. 

December 

January 1-28.. 
February 4-28. 

March 

AnrU 

May 

June 

July 

August 

September 



3,670 
2,210 
7,760 
7,970 
2,680 
8,160 
8,330 
3,330 
4,980 
9,240 
2,360 



1,020 

1,270 

1,270 

2,860 

1,430 

1,540 

880 

632 

430 

596 

525 



1,940 
1,510 
3,580 
3,300 
1,970 
2,070 
1,670 
1,400 
1,980 
2,010 
1,060 



a683 
.532 
1.24 
1.16 
.694 
.729 
.588 
.483 
.697 
.708 
.373 



.61 
1.39 
h» 
.80 
.81 
.68 
.55 
.80 
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LoGAnoN. — ^At Clarke's covered wooden highway bridge, 500 feet downstream bom 
Gainesville A Northwestern Railway bridge, 4 miles northeast of Gainesville, 
Hall County, 6 miles upstream from Dunlap dam of Geoigia Railway & Power 
Co. and about 12 miles above mouth of Chestatee River. 

Drainagb ABBA. — Not measuTod. 

Rbcords AVAiLABLB.—January 1, 1917, to January 31, 1918, when station was dis- 
continued. * 

Gagb. — Vertical staff, enamel-faced, attached to the upstream side of the wooden 
bridge; read by A. E. Maynard. 

DucHARGB MBASURBMBNTS.— Made from boat a short distance below gage. 

Chankbl and control. — ^Bed Iniriy permanent. Banks subject to overflow at a 
stage of about 12 feet. Backwater from Dunlap dam, 6 miles do wn s tre am, proba- 
bly affects stage-discharge relation. 

EzTRBMBS OF 8TAQB.— Maximum mean daily stage recorded, 7.86 feet January 12; 
minimum mean daily stage, 0.34 foot December 12. 

1917-1918: Maximum mean daily stage recorded, 12.93 feet March 24, 1917; 
minimnm mean daily stage recorded, 0.34 foot December 12, 1917. 

IcB.— Stage-dischaige relation not affected by ice. 

Regulation. — Owing to probable backwater effect from Dunlap dam, gage-hei^ 
record should be used with caution. 

CooPBRATiON.— Gage-hei^t record furnished by the Gec^gia Railway & Power Co. 

Data inadequate for determination of dischaige. 

Dikhargt fMoturemenU of ChaUahooche River near Oaineivillef Ga., during 1918, 
IMMlebyC. O.PAolBflo.] 



Date. 



Octl.., 




Mhf gage height^ in feet, of Chattahoochee River near CktinesvilUf Ga., for the period 
Oct. 1, 1917, to Jan, SI, 1918. 



Dmy. 


Oct. 


Nov. 


Dec. 


Jan. 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 




2.35 
1.92 
l.OS 
1.06 
1.06 

1.00 
1.28 
1.00 
1.00 
1.10 

1.00 
.76 
.80 

1.05 
.85 


1.56 
1.60 
1.60 
1.10 
1.25 

.05 
1.00 
.06 
.02 
.04 

.97 

.07 

1.10 

1.45 

1.10 


0.06 
.98 
.98 
.96 
.99 

.80 

.98 

.81 

1.25 

1.10 

2.00 
.34 
1.83 
3.05 
2.86 


0.80 
2.60 
1.70 
2.66 
3.10 

1.25 
1.68 
1.13 
.96 
1.10 

2.40 
7.85 
6.25 
6.30 
6.76 


10 


0.75 

.73 

.68 

1.97 

2.65 

2.16 
1.25 

.85 
.88 
.98 

.90 
1.10 
1.17 
1.05 
2.10 
1.85 


1.12 
1.03 
1.07 
.87 
1.00 

1.08 
.06 
.91 
.85 

1.00 

.98 
1.25 
.97 
.92 
1.05 


2.56 
2.36 
2.06 
1.82 
1.68 

1.62 
1.14 
1.27 
1.16 
.98 

1.21 
1.25 
1.05 
.96 
1.00 
1.05 


6 46 




17 


8.06 




18 


2 88 




19 


1 46 




20 


1.16 
1.35 




21 




22 


3.00 




23 


2.46 




24 i 


1 96 


10 


26 .. .. 


2.46 


U 


26 


1 95 


12 


27 


1.62 


U 


28 


4.16 


14 


29 


7.40 


14 


30 


6.50 




31 


5.66 
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OKATTAHOOOl 



RIVX& VXA& V0&0&088. GA. 



Location. — At Medlock's bridge, 1^ miles upetream from mouth of John Creek, H 
miles north of NorcrosB, Gwinnett County, and about 5 miles above Suwanee 
Creek. The river forms the boundary between Gwinnett and Milton counties. 

Dbainaqb arka. — 1,170 square miles. 

Records available.— January 9, 1903, to September 30, 1918. 

Gaqe.— Chain gage on toll bridge, read by W. O. Medlock. January 1 to September 
SO, 1916, a Dexter water-stage recorder on right bank, just above bridge, and 
referred to chain gage without change in datum, was also used for recording 
stages below 7 feet. 

Discharge measureiients. — Made from downstream side of bridge. 

Channel and control. — ^Bed sandy; shifts. Low-water control is a rock shoal 
about 2i miles downstream; at higher stages shifting clay banks and other con- 
ditions may cause changes in the stage-dischaige relation. 

Extremes of discharge. — Maximum stage recorded during year, 10.4 feet at 6 
p. m. January 29 (dischaige, 10,800 second-feet); minimum stage recorded, 1.15 
feet at 7 a. m. August 24 (dischaige, 522 second-feet). 

1903-1918: Maximum stage recorded, 21.4 feet at 2.30 p. m. December 30, 
1915 (dischaige, 36,200 second-feet); minimum stage recorded, 1.02 feet October 
21, 1911 (dischaige, 294 second-feet). 

Ice. — Never enough to affect stage-dischaige relation. 

Regulation. — Diurnal fluctuation is caused by operation of hydroelectric plants on 
Chattahoochee and Chestatee rivers near Gainesville, Ga. Dischaige January 
1 to September 30, 1916, determined from records of water-stage recorder, agree 
very closely with that obtained by using mean daily gage-heights from two read- 
ings of chain gage per day. Errors in mean monthly dischaige obtained by using 
records from chain gage varied from — 1.6 per cent for February and May to 
-f 1.4 per cent for June. This study indicates that for medium and high stages, 
estimates of dischaige for former years, as computed from records of the chain 
gage, are probably not seriously in error owing to diurnal fluctuation in stage. 
The effect on the accuracy of records for low stages has not been determined. 

Accuracy. — Stage-discharge relation practically permanent during the year. Ration 
curve well defined between 700 and 10,000 second-feet. Gage read to hun- 
dredths twice daily. Daily discharge ascertained by applying mean daily gage 
height to rating table. Records good. 

Discharge meastarements of Chaltahooche River near Norcross, Ga., during the year end- 
ing Sept. SO, 1918. 



Dftte. 


Made by- 


Oaee 
height. 


Dto- 
diaige. 


Date. 


Madeby- 


h^t. 


Dis- 
ehaif6> 


Jan. 28 


CO. Paulsen 


Feet. 
3.68 
2.81 
6.34 
6.87 
2.48 


Sec.-ft. 
2,450 
1,800 
5,440 
4.890 
1,540 


June 12 

July 11 

Sept. 5 

5 


A. H. Condron 


Feet. 
2.26 
1.77 
3.22 
3.12 


n& 


liar. 9 

Apr. 9 

9 

May 18 


do 

do 

do 

A. H. CondroD 


do 

do 

do 


^990 
2.200 
2,150 
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Daily diteharge, in second-feet, of Chattahoochee River near Norcrots, Oa,, for (he year 

ending Sept. SO, 1918, 



D»j. 



Oot. 



Nov. 



Deo. 



Jan. 



Feb. 



Mar. 



Ape. 



May. 



Jane. 



Jolj. 



Aug. 



Sept. 



1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23 
21. 

25. 

26. 
27. 
28. 
29. 
30. 
31. 



1,990 
1,050 
1,560 
1.300 
1,810 

1,810 
1,310 
1,150 
1,310 
1,310 

1,310 
1,310 
1,230 
1,230 
1,080 

1,150 
1,150 
1.150 
1,990 
1,920 

1,830 
1,560 
1,470 
1,390 
1,230 

1,230 
1,230 
1,230 
1,390 
1,740 
1,470 



1,560 
1.390 
1,310 
1,310 
1,S0 

1,310 
1,230 
1,230 
1,230 
1,230 

1,230 
1,230 
1,310 
1,310 
1,390 

1,310 
1,230 
1,310 
1,150 
1,230 

1,230 
1,230 
1,230 
1,230 
1,150 

1,080 
1,010 
1,230 
1,230 
1,230 



1,230 
1,230 
1,150 
1,230 
1,390 

1,310 
1,230 
1,230 
1,230 
1,230 

1,230 
1,830 
2,010 
1,830 
1,920 

2,010 
1,660 
1,740 
1,560 
1,560 

1,310 
1,230 
1,310 
1,280 
1,310 

1,890 
1,230 
1,310 
1,310 
1,230 
1,150 



1,150 
1,080 
1,230 
1,150 
1,150 

1,230 
1,470 
1,560 
1,470 
1,310 

2,460 
9,060 
5,150 
2,460 
5,270 

4,790 
2,640 
2,190 
1,920 
1,830 

1,740 
2,280 
2,100 
2,100 i 
2,010 



2,2M), 
2,100 1 
3,440; 
10,000 . 
8,020 
7;760 ■ 



4,670 
3,440 
3,240 
2,940 
2,550 

3,280 
2,190 
2,100 
2,100 
1,920 

1,920 
1.830 
1,830 
1,740 
2,100 

2,640 
3,650 
3,440 
2,640 
2,g40 

2,940 
2,640 
2,370 
2,190 
2,100 

2,010 
1,920 
1,920 



1,830 
1,740 
1,740 
1,740 
1,740 

1,740 
1,740 
1,560 
1,650 
1,740 

1,050 
1,560 
1,560 
1,560 
1,390 

1,390 
1,560 
1,560 
1,390 
1,470 

1,740 
1,740 
1,560 
1,660 
1,560 

1,560 
1,470 
1,800 
1,390 
1,390 
1,470 



1,390 
1,390 
1,390 
1,470 
1,470 

1,390 
1,560 
4,090 
5,030 
2,740 

2,100 
2,010 
1,830 
1,740 
1,470 

1,050 
1,830 
1,830 
1,830 
1,830 

1,740 
1,740 
1,050 
1,050 
1,470 

1,830 
2,370 
1,990 
2,010 
2 100 



1,080 
1,080 
1,010 
1,080 
1,150 

1,310 
1,920 
1,740 
1.310 
1,150 

1.150 
1,150 
1,150 
1.310 
1,080 

1,010 
940 
1,010 
1,310 
1,230 

1,390 
1,390 
1,390 
1,150 
1,080 

1,920 
1,470 
1,150 
1,080 
1,740 



1,740 

1,310 

1,080 

940 

870 

870 
870 
705 
870 
800 

705 
730 
780 
730 
670 

730 
730 
800 
1,230 
190 

740 
150 
390 
310 
390 

370 
460 
880 
560 
560 
100 



1,740 
3,870 
4,310 
2,100 
1,650 

1,150 

1,230 

1,080 

870 

905 

1,990 

1,010 

975 

976 

975 

800 
800 
800 
765 
705 

730 
730 
730 
730 
730 

905 
870 
075 
940 
800 
800 



800. 

730 

730 

2,840 

2,100 

1.050 
1,390 
1,150 
1,230 
1,060 

906 
870 
870 
800 
705 

780 
070 
705 
800 

1,310 

1,390 
1,280 
1,080 
1,010 
006 

800 
800 
835 
800 
800 



UotMy discharge of Chattahoochee River near Norcross, Oa., for the year ending Sept, 

SO, 1918, 

[Drainage area, 1,170 square miles.] 



Month. 



October 

November 

December ..... 
Jaiuary ....... 

February 

Mwcfa 

r::::::;::: 

June 

July 

August 

September 

The year 



Discharge in seoond-feet. 



Maximum. 



1,920 
1,500 
2,010 
10,000 
4,070 
1,830 
5,030 
2,400 
1920 
2.400 
4,310 
2,840 



if tpf i r iw m . 



1,0W 

1,010 

1,150 

1,080 

1,740 

1,390 

1,390 

1,080 

940 

070 

730 

070 



10,000 



070 



Mean. 



1.380 
1,2.50 
1,410 
3,050 
2,510 
1,590 
1,950 
1,540 
1,260 
1,230 
1.210 
1,060 



1,620 



Per 
square 



L18 
1.07 
L21 
2.61 
2.15 
1.36 
1.67 
L32 
1.08 
1.05 
1.03 

aooo 



L38 



Run-off 
(depth in 
incneson 
drainage 
area). 



1.36 
1.19 
1.40 
3.01 
2.24 
1.67 
1.80 
1.53 
1.20 
1.21 
1.19 
1.01 
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SUBFAOB WATBE SUPPLY, 1018, PABT H. 



OEATTAHOOC: 



RIVX& AT WX8T POINT, OA. 



LocATioN.—At West Point waterworks pumping plant just below Oseligee Creek, 
one-fourth mile east of Alabama-Geoigia State line, in Troup Coimty, and 1 
mile upstream from West Point railroad station. Prior to October 20, 1912, 
station was at Montgomery Street Bridge in Weflt Point. 

Drainage abba. — 3,300 square miles. 

Rbcobds AVAiLABLB.-July 30, 1896, to September 30, 1918. 

Gaqb.— Staff gage on left bank. By using a telescope the observer reads gage from 
pump house on right bank. October 20, 1912, to 1915, the gage was a y^tical 
staff in two sections, a low-water section (0 to 6 feet) on right side of river and a 
high-water section on left side at same site as present gage and directly across 
river from low-water section. Datum of gage 0.2 foot above that of present 
gage. Prior to October 20, 1912, a chain gage at the Montgomery Street Bridge 
in West Point was used. Gage read by J. H. Miller. 

Discharge mbasurbmbnts.— Made from Montgomery Street Bridge 1 mile down- 
stream. No tributaries enter between gage and bridge. 

Channel and control.— Bed rough and rocky; fairly permanent. Banks subject 
to overflow at high stages. Control is a rock ledge extending across river just 
below gage, and is probably not a£fected by Langdale dam 5 miles downstream. 
The old chain gage was abandoned in 1912 because of backwater from this dam. 

Extremes of discharge. — ^Maximum mean daily stage, 16.3 feet January 12 (dis- 
charge, 34,800 second-feet); minimum mean daily stage, 2.2 feet July 16 (dis- 
charge, 1,300 second-feet). 

1896-1918: Maximum stage recorded (old gage), 25.0 feet December 30, 1901 
(discharge, 88,600 second-feet); minimum stage (old gage), 0.8 foot 3eptember 
18-21, 1896 (discharge, 780 second-feet). 

IcB.— None. 

Diversions. — None. 

Regulation.— Operation of power plants a great distance upstream causes some 
diurnal fluctuation, but a mean of three daily readings is probably very accurate. 

Accuracy.— Stage-discharge relation permanent during the year. Rating curve well 
defined between 1,700 and 30,000 second-feet. Gage i^ to tenths three times 
daily; during high water read oftener. Daily discharge ascertained by apply- 
ing mean daily gage height to rating table. Records good. 

Discharge measurements of Chattahoochee River at West Pointy Ga., during the year endr 

ing Sept. SO, 1918. 



Date. 


Made by- 


hd^. 


Dte- 
charge. 


Date. 


Made by- 


Oace 
hei^t. 


ohaisa. 


Mar. 19 


C. 0. Paulsen 


FeeL 
8.54 
6.65 
3.42 


atc-ft. 
3,110 
8 140 
3,870 


Aug. 1 
8e^. 20 


A. H.Condron 


Ftet, 
8.05 
2.68 


'Xt 


Apr. ae 
June 19 


Paulsen and Cox 

A. H.Condron 


do 


Im 
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Daify dMutrge, in seoond-feet, of Chattahoochu River at West Point, Oa,, for the year 

ending Sept, 30, 1918, 



D*y. 



Oct. 



Nov. 



Pec. 



Jan. 



Feb. 



Mtf. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept. 



I. 

a. 

3. 
4. 
5. 

8. 
7. 
8. 
9. 
.10. 

11. 
12. 
U. 
14. 
15. 

16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 
25. 

26. 

27. 
28. 
29. 
30. 
31. 



13,300 
7,760 
6,010 
4,060 
8,840 

3,420 
3,220 
3,030 
2,850 
2,680 

2,860 
2,850 
2,850 
2,850 
3,080 

3,610 
3,610 
3,680 
3,680 
3,630 

8,420 
3,030 
3,220 
3,680 
3,680 

3,680 
3,680 
3,680 
3,510 
2680 
3,630 



3,630 
2,680 
3,860 
3,850 
3,510 

3,360 
3,510 
3,510 
3,510 
3,510 

3,510 
3,350 
2,680 
2,850 
2,660 

3,680 
3,510 
3,680 
3,350 
3,680 

3,330 
3,420 
3,850 
3,510 
3,510 

3,350 
3,850 
2,350 
3,510 
3,510 



3,510 
3.680 
3,510 
2,350 
3,350 

3,510 
3,680 
3,510 
3,850 
3,350 

3,850 
3,510 
3,660 
3,360 
3,360 

3,510 
3,510 
3,350 
3,350 
3,510 

3,510 
3,510 
3,510 
3,510 
3,510 

3,680 
3,680 
3,680 
3,680 
3,510 
3,510 



2,350 
2,200 
2,350 
2,350 
2,200 

2,680 
3,220 
3,220 
3,220 
3,220 

3,420 
34,800 
26,800 
18,500 
14,000 

14,500 
12,000 
8,750 
6,500 
5,260 

5,500 
9,500 
12,200 
7,750 
6,750 

5,750 
5,250 
6,250 
17,200 
32,000 
26,800 



20,500 
14,800 
11,800 
9,750 
8,500 

7,250 
6,360 
6,000 
5,250 
5,250 

5,010 
4,530 
4,770 
5,010 
5,750 

5,750 
6,000 
6,500 
7,000 
7,000 

5,500 
6,000 
5,750 
5,010 
5,010 

4,530 
4,290 
4,060 



4,060 
4,060 
3,840 
3,840 
3,630 

3,630 
3,840 
3,630 
8,630 
3,630 

3,420 
3,420 
8,420 
3,630 
3,420 

3,220 
3,030 
3,030 
3,030 
8,420 

3,630 
3,420 
8,420 
3,420 
3,420 

3,220 
3,220 
3,030 
3,030 
3,850 
2,850 



3,080 
3,030 
8,080 
3,080 
2,850 

3,030 
3,840 
12,200 
20,300 
17,000 

13,300 
7,750 
5,500 
5,010 
4,530 

4,060 
3,840 
4,290 
4,530 
4,060 

4,290 
4,290 
3,840 
3,630 
3,420 

7,250 
12,200 
8,500 
9,750 
13,300 



13,500 
9,750 
7,750 
6,000 
5,010 

4,530 
4,060 
3,840 
3.840 
5,010 

5,010 
3,840 
8,840 
7,750 
6,500 

4,530 
8,840 
3,420 
3,430 
3,030 

3,030 
3,220 
3,220 
3,420 
3,840 

3,030 
2,850 
2,510 
2,510 
3,510 
3,350 



3,350 
2,200 
2,060 
2,060 
2,060 

2,060 
2,510 
3,220 
4,060 
4,060 

5,010 
3,630 
2,850 
2,680 
2,510 

3,350 
3,200 
2,350 
2,850 
2,060 

2,850 
2,350 
2,510 
2,350 
2,200 

2,350 
2,850 
3,030 
2,850 
5,250 



7,000 
4,770 
8,420 
2,850 
2,350 

2,060 
1,930 
1,800 
2,060 
2,060 

1,800 
1,680 
1,470 
1,470 
1,380 

1,300 
1,470 
1,470 
1,680 
3,510 

3,860 
3,840 
3,220 
2,850 
4,060 

4,530 
3,630 
10,200 
6,500 
4,770 
4,060 



8,840 


2,680 


9,500 


2,850 


18,800 


2,060 


16,000 


3,060 


9,000 


4,530 


4,770 


6.250 


8,220 


3,840 


2,680 


3,R50 


2,350 


3,680 


2,200 


l,tt30 



4,060 
3,030 
3,420 
1,930 
1,930 

1,800 
1,800 
1,930 
1,800 
1,800 

l.WO 
1,570 
1,570 
1,380 
1,470 

1,380 
1,570 
1,380 
2,200 
3,060 
2,510 



1,«30 
1,930 
1,800 
1,080 
1,680 

1,570 
1,470 
1,470 
1,470 
1,800 

2,680 
2,860 
2,350 
2,060 
1,800 

1,680 
1,680 
1,670 
1,800 
1,800 



Monthly discharge of Chattahoochee River at West Point, Oa.,/or the year ending Sept. SO, 

1918, 

[Drainage area, 8,300 square miles. I 







Run-off 
{depth in 
mcnesoo 

drainage 


Kooth. 


\rftTlfnnfn. 


Ifininuifn. 


Mean. 


Per 
square 
mile. 








area). 


Oetobir.. 


13,300 
3,630 
3,850 
84,800 
30,500 
4,060 
20,300 
13,500 
5,350 
10,200 
18,800 
6;260 


3,510 
3,350 
3,350 
3200 
4,060 
2,850 
2,850 
2350 
2,060 
1,300 
1,380 
1,470 


3,530 
3,650 
3,520 
9,560 
6,800 
3,430 
6,580 
4,550 
3,770 
8,130 
8,700 
3;390 


1.07 

.803 

.764 

3.90 

ZOO 

1.04 

1.99 

1.38 

.839 

.948 

L13 

.604 


1.38 




.90 


Dwember 


.88 


J«mu7 


8.84 


FSfSyi.::.... .;...:.; ;... 


3.18 


ifaS!!l::::::::.::::. .:.:.: 


1.30 


AnU 


Z23 


mK. . ... 


1.60 


iS: 


.94 


Ja^": ::::::: !::::!!!::!!!.!!!::..!!.!!! 


1.00 


Aocost 


1.20 


a^iSbff 


.77 






TheToar 


34,800 


1,300 


4,390 


1.30 


17.63 
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SURFACE WATER SUPPLY, 1918, PART H. 



OHBSTATZS &IVBR AT HEW BBXDGB, OA. 

Location. — Just below dam of Georgia Railway & Power Co., at New Bridge- 
Lumpkin County, 2 milee above mouth of Yellow Creek, 10 milee by direct route 
above confluence with Chattahoochee River, and 14 miles northwest of Gainee- 
ville. 

Drainage abea. — Not measured. 

Records available. — January 1, 1917, to August 31, 1918, when station was discon- 
tinued. 

Gaoe. — Vertical staff in tail race of (jeoigia Railway & Power Co.*s power plant; reid 
to hundredths twice daily by J. M. Hulsey. 

Discharge MEASURBMBNTS.-^Made from boat at a section 800 feet belo^ gage. 

Channel and control. — Bed of river rough and rocky. 

Extremes of stage. — Maximum mean daily stage recorded during year, 3.25 feet 
January 29 and 30; minimum mean daily dtage recorded, zero. May 7. 

1917 and 1918: Maximum mean daily stage recorded, 5.2 feet March 4, 1917; 
Tninifniim mean daily stage recorded, zero. May 7, 1918. 

Ice. — Stage-discharge relation not affected by ice. 

Regulation.— Owing to large diurnal fluctuations caused by operation of the power 
plant of the Georgia Railway & Power Co., gage heights should be used with cau- 
tion. Also owing to the fact that the gage is located in the tail race, the stage- 
discharge relationship is not permanent when water is flowing over dam. 

Cooperation. — Gage-height record furnished by Georgia Railway & Power Co. 

Data inadequate for determination of discharge. 

The following discharge measurement was made by C. G. Paulsen: 

October 1, 1913: Gage height, 1.02 feet; discharge, 197 second-feet. 

Daily gage-height, in aecond-feet, of Chestatee River at New Bridge, Oa., for the year ending 

Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


D«C. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


1 


1.70 
1.60 
1.55 
1.50 
1.60 

1.60 
1.60 
1.50 
1.45 
1.60 

1.50 
1.45 

.70 
1.40 

.76 

1.45 
1.40 
.70 
2.00 
1.90 

1.65 
1.66 
L60 
1.50 
1.60 

1.60 
1.40 
.70 
L50 
1.65 
1.56 


1.55 
1.66 
1.66 
1.60 
1.60 

1.45 
1.45 
1.40 
1.40 
1.45 

1.45 
1.60 
1.60 
1.45 
1.10 

1.10 
1.40 
.70 
1.45 
1.16 

1.10 
L40 
L16 
1.15 
1.40 

1.40 
1.15 
1.40 
1.40 
1.40 


1.40 
1.40 
L40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
.70 

1.40 
1.15 
1.30 
.80 
1.66 

1.50 
1.40 
1.40 
1.45 
1.46 

1.40 
1.60 
1.46 
1.40 
1.60 

1.70 
1.60 
1.46 
1.46 
1.45 
1.40 


1.40 
1.45 
1.60 
1.40 
1.40 

1.40 
1.85 
1.40 
1.40 
1.40 

2.25 
2.80 
1.80 
2.05 
2.90 

2.45 
2.10 
2.10 
2.10 
1.80 

2.00 
1.80 
1.90 
1.80 
1.80 

1.90 
2.00 
2.80 
3.25 
3.26 
3.16 


Z65 
Z56 
Z40 
2.30 
Z20 

2.10 
2.10 
2.00 
2.00 
ZOO 

1.70 
1.70 
2.00 
2.05 
2.40 

2.55 
2.85 
2.45 
2.40 
2.56 

2.46 
2.35 
2.20 
2.15 
2.10 

2.10 
2.05 
1.90 


1.90 
1.85 
L80 
L80 
1.80 

1.80 
2.10 
2.10 
2.10 
2.10 

2.05 
2.05 
2.05 
2.05 
2.00 

1.85 
2.00 
2.10 
2.10 
1.80 

2.10 
2.06 
1.95 
2.06 
2.06 

2.10 
2.10 
2.06 
2.05 
2.05 
2.06 


2.16 
Z16 
Z15 
2.15 
2.10 

2.16 
2.25 
2.85 
2.50 
2.20 

2.10 
2.10 
2.10 
LOS 
L15 

2.20 
2.20 
2.20 
2.15 
2.15 

2.20 
2.20 
2.15 
2.10 
2.46 

2.66 
2.30 
2.20 
2.10 
2.10 


Z15 
ZIO 
2.10 
2.10 
2.10 

2.16 
.00 
2.10 
2.20 
2.10 

2.10 
2.10 
2.10 
2.10 
2.10 

2.06 
2.10 
2.00 
2.10 
2.16 

2.10 
2.10 
2.10 
2.10 
2.10 

2.10 
1.95 
L85 
L76 
2.00 
Z06 


2.10 
2.06 
1.75 
2.06 
2.00 

2.10 
2.00 
1.65 
1.76 
1.55 

1.80 
ZIO 
2.10 
2.00 
1.50 

2.10 
2.40 
1.80 
1.60 
1.80 

L90 
2.10 
2.10 
1.80 
1.80 

Z05 
2.00 
ZOO 
1.85 
2.05 


L96 
L85 
2.06 
L66 
L80 

1.70 
L80 
1.86 
2.00 
L90 

1.80 
1.85 
1.85 
1.75 
L76 

L85 
1.90 
1.90 
2.05 
2.10 

2.00 
1.90 
Z06 
Z2S 
2.10 

ZIO 
2.10 
2.20 
2.25 
2.20 


2.15 


2 


2.06 


3 


2.00 


4 


2.00 


5 


106 





100 


7 


1.8S 


8 


1.90 





1.80 


10 


L8S 


11 


1.96 


12 


L86 


13 


L90 


14 


1.8S 


16 


L90 


16 


L7S 


17 


L70 


18 


L7S 


19 


L80 


20 


L66 


21 


1.60 


22 


L70 


23 


L80 


24 


L70 


25 


1.85 


26 .. 

27 


L65 
L90 


28 


L86 


29 


1.80 


30 


100 


81 


100 
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FLDrr BIVZ& VZA& WOODBUBY, QA. 

Location. — ^At Macon & Binningham Railroad bridge one-fourth mile downstream 
from mouth of ElldnB Creek, one-third mile upstream from mouth of Cane Creek» 
and 3 miles east of Woodbury, Pike County. 

Drainaob area. — 1,090 square miles. 

Rbcords ay ailablb.— March 29, 1900, to September 30, 1918. 

Gaob. — Chain gage attached to guard rail on downstream side of Macon & Birmingham 
Railroad bridge; installed May 24, 1918. Prior to that date gage was a vertical 
staff in four sections on left bank about 300 feet above present gage. Gages 
set to same datum. Slope between gages negligible at low and medium stages. 
Z^o of gage, 660 feet above sea level. Gage read by £. T. lUggins. 

DiscHABOB MBASURBMBNTS. — ^Mado from downstream side of railroad bridge which 
does not make a right angle with the current. 

Chaknbl and control. — ^Bottom consists chiefly of rock; rough; current irregular. 
Control formed by a shoal 1 mile downstream; shifts occasionally. 

EzTRBMEs OF DISCHARGE. — Maximum stage recorded during year, 6.0 feet at 7 a. m. 
January 31 (discharge, 8,320 second-feet); minimum stage recorded, —0.4 foot 
at 7 a. m. July 23 (dischaige, 127 second-feet). 

1900-1918: Maximum stage recorded, 16.2 feet March 15, 1913 (dischaige, 35,300 
second-feet); minimum stage, —0.4 foot October 8-10, 1911 (discharge, 86 second- 
feet). 

Ice.— None. 

Dtvbrsions. — ^None. 

Regulation .—Some slight diurnal fluctuations causea oy operation of small mills on 
tributary streams. 

Accuracy.— Stage-discharge relation practically permanent. Rating curve well 
defined between 200 and 4,000 second-feet and fairly well defined between 4,000 
and 24,000 second-feet. Gage read twice daily to tenths up to May 24 and to 
hundredths after that date. Daily discharge ascertained by applying mean daily 
gage height to rating table. Records good. 

Dikharge metmurements of FUnt River near Woodlmry, Oa,^ during the year ending 

Sept. SO, 1918, 



Ditte. 


ICtdeby- 


h^t. 


Dis- 
charge. 


Date. 


ICadeby- 


hd^. 


DIs. 
charge. 


Feb. 37 


C O. Piinbm 


Feet. 

1.18 

.78 

2.95 


8ec.'H. 

1,030 

680 

8,100 


May 34 

July 16 


A.H.CondroD 

Paulsen and Condron . . 


Feet, 
0.65 
-.05 


""■•L 


Bar. » 
May 2 


do 

Paulsen aiid Ccodron. . 


232 
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8UBFACB WATEB SUPPLY, 1918, PABT II. 



DaUy dMiarge, in temyi-Jui^ of FHnt River near Woodbury, Ga,, for ike year ending 

Sept. SO, 1918. 



D»7. 


Oct. 


Not. 


Dee. 


Jan. 


FM>. 


Mw. 


Apr. 


Itoy. 


Jan. 


July. 


Auf. 


Sept 


1 


IS 

800 

600 
600 
610 
610 
610 

610 
540 
540 
640 
540 

540 
540 
480 
540 
610 

600 
610 
610 
540 
540 

540 
540 
540 
540 
860 
770 


600 
610 
610 
610 
540 

540 
540 
540 
540 
540 

540 
540 
540 
540 
540 

540 
540 
540 
540 
600 

860 
770 
770 
770 
000 

610 
610 
610 
610 
610 


610 
610 
610 
610 
610 

600 
610 
600 
770 
600 

600 
7T0 
770 
770 
600 

600 
600 
600 

600 
600 

610 
610 
610 
610 
610 

860 

860 
770 
600 
610 


610 
610 
610 
610 
610 

600 

1,040 
060 
860 
860 

1,040 
5,000 
4; 200 
4,060 
4,680 

4,060 
3,000 
2,060 
1,600 
1)400 

1,220 
1,600 
2,050 
2,170 
2,170 

2,060 
1,710 
1 400 
4,680 
6,040 
8; 320 


6,880 
6,040 

5]m 

4,060 
3,570 

3,300 
n820 
1 600 
1,400 
1,310 

1,320 
1,230 
1,310 
1,330 
1,400 

1,500 

1,830 
1,600 
1)400 

1,600 
1,400 
1 220 
1,220 

i;m) 

1,130 
1,040 
1,040 


1,040 
060 
880 
860 
860 

860 
860 
060 
060 
060 

060 
860 
860 
770 
770 

770 
770 
600 
600 
600 

600 
770 
7T0 
000 
600 

600 
600 
610 
610 
610 
610 


610 
610 
600 
600 
610 

610 

800 

.3,000 

•4,050 

5,M0 

3,450 
2,300 
l.€00 
1,220 
1,040 

060 
8G0 
8tO 
860 
060 

1,040 
8t0 
860 
600 
600 

1,820 
2,570 
3,150 
3300 
3,600 


3,000 

^860 
?060 
1,600 
i;230 

1,040 
060 
800 
880 
770 

770 
600 
600 
7T0 
1,040 

1,130 
800 
770 
600 
540 

540 
540 
540 
540 
610 

540 
480 
420 
420 
420 
870 


370 
370 
835 
325 
825 

420 
540 
540 
610 
610 

1,040 

1 400 

1,040 

770 

540 

420 
420 
370 
370 
430 

420 
420 
420 
870 
325 

335 
335 
370 
370 
480 


060 
770 
540 
430 
335 

325 
285 
285 
420 
336 

385 

285 
285 

265 
250 

250 
215 
260 
325 
540 

480 
540 
153 
180 
480 

770 
1,600 
1,710 
1820 
2,300 
1)600 


1,400 
3^430 
8^000 
3,150 
2,710 

i.no 

1,040 
600 
540 
430 

540 
610 
540 
480 
370 

370 
370 
370 
480 
540 

480 
370 
325 
285 
420 

335 
285 
285 

420 
600 
860 


778 


3 


1.310 


S 


'mi 


4 


860 


6 


770 


6 


050 


7 


1,2» 
960 


8 


9 


5tt 


10 


4S 


11 


4» 


12 


- 370 


13 


32S 


14 


335 


15^ 


32S 


16 


8S 


17 


385 


18 


185 


19 


SO 


ao 


370 


21 


430 


22 


430 


23 


370 


24 


335 


25 


325 


25 


3S5 


27 


335 


28 


3S5 


29 


335 


30 


335 


81 









Monthly discharge of Flint River near Woodbtiry, Ga., for the year ending Sept^ SO, 1918. 
(Dninage area, 1 ,600 square miles.] 



Discharge in seoood-feet. 



Ifaxlinnin. 



Mtnimnm. 



Per 

square 



Run-off 
(depth in 
mefaeson 
drainage 

area). 



October 

Norember 

December 

January 

February. 

ICaroh 

AprU 

Miy 

June 

July 

August 

September 

The year 



7,630 
860 
1,040 
8,320 
6,580 
1,040 
5,340 
3,900 
1,400 
2,300 
8,000 
1,310 



480 
540 
610 
610 
1,040 
610 
610 
870 
325 
152 
285 
250 



1,040 
607 
607 

2,320 

2,060 
787 

1,660 
061 
502 
621 
884 
512 



.680 

2.18 

1.80 

.722 

1.52 

.872 

.461 

.570 

.811 

,470 



1.10 

.61 

.74 

2.46 

1.07 

.83 

1.70 

1.01 

.51 

.66 

.94 

.52 



8,320 



152 



1,0 



.063 



13.06 



FLIHT BIVZB VZA& 0T7LL0DXV, QJL 

Location.— At Grays Ferry, in Upeon County, IJ miles upstream from mouth of 

Auchumpkee Greek and 14 miles southwest of Culloden. 
Drain AOB arba. — ^2,000 square miles. 
Records available.— July 1, 1911, to September 30, 1918. 
Oaob. — A vertical sta£f in four sections on left bank at old ferry landing; read by 

Lonie Williams until March 1, 1918; thereafter by Arthur Preston. 
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Discharge mbasurbmbnts. — Made from row boat held in place by a small galva- 
nized cable stretched taut across river. 

Channel and control. — Channel sandy and shifting at gage. Control is a rock 
ledge one-half mile downstream; fairly permanent. 

Extremes of discharge.— Maximum stage recorded during year, 10.1 feet at 7 
a. m. January 31 (discharge, 13,500 second-feet); minimum stage, 1.23 feet at 
7 a. m. July 19 (discharge, 205 second-feet). 

1911-1918: Maximum stage recorded, 33.3 feet during night of July 9, 1916 
(discharge not determined); minimum stage, 1.0 foot October 8, 1911 (dischaige, 
165 second-feet). 

IcB.— None. 

DiYBBSioNS. — None. 

Accuracy.— Stage-discharge relation practically permanent. Rating curve well 
defined below 4,000 second-feet. Above 4,000 second-feet rating curve is an 
extension. Grage read twice daily to tenths. Daily discharge ascertained by 
applying mean daily gage height to rating table. Low- water records good; 
determinations above 4,000 second-feet subject to error. 

DiiAargt metuwremenU of Flint River near Culloden^ Ga. , during the year ending Sept, SO, 

1918. 



Date. 


Made by- 


>^t. 


Dia- 
eharge. 


Date. 


Made by- 


h^t. 


Dia- 
charge. 


Mar. 37 


C.O.Panlaan 

Paoban and Coodroo . . 


Feet. 
3.46 
4.73 
X30 


3.440 

8oe 


July 17 

Aug. i; 

25 


Paulsen and Condron. . 
A. H.Ccodron 


Feet. 
1.87 
1.72 
1.30 


487 


do 


635 









Mly diicharge, in $eeond-/eet, of Flint River near CuUoden. Ga., for the year ending 

Sept. SO, 1918. 



D«y. 



Dot. 



Nov. 



Deo. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept. 



1. 

a. 

I. 
4. 
S. 

6. 
7. 
8. 

9. 
10. 

U.. 
13. 
13. 
14. 
15. 

15. 
17. 
18. 
19. 
30. 

a. 

2L 

a. 

21. 

ao. 

27. 

21. 

ao. 

20. 
21. 



9.000 
7,130 
S,0B0 
2,100 
1,430 

1,160 

1,040 

960 

960 

1,040 

960 
933 
885 

885 
810 

810 
810 
810 
810 
848 

960 
960 
885 
885 

810 

810 
810 
810 
810 
996 
1,160 



1,040 
996 
960 
885 

885 

885 
885 



885 

810 



810 
885 



848 

810 

810 

1,380 

1,380 

1,200 

1,080 

996 

960 



885 
885 
885 



933 
960 
960 
960 
960 

960 

960 

1,080 

1,300 

1,300 

1,130 
1,040 
1,130 
1,130 
1,120 

1,200 
1,120 
1,040 
1,040 
1,040 

1,040 

1,040 

960 

960 



960 

1,040 
1,160 
1,200 
1.200 
1,120 



960 
960 
960 
960 
960 

998 

1,570 
1,420 
1,380 
1,340 

1,290 
7,700 
6,560 
5.280 
6,560 

5,830 
4,460 
3,100 
1,880 
3,310 

3,100 
3,100 
3,030 
3,690 
3,900 

3,660 
2,430 
2,320 
7,510 
7,700 
12,500 



9,230 
9,600 
11,300 
7,510 
5,110 

3,840 
3,030 
2,540 
3,330 
3,310 

3,210 
3,100 
3,330 
3,100 
3,100 

3,330 
3,030 
3,030 
3,430 
3,540 

3,030 
3,770 
3.310 
1,990 
1,990 

1,670 
1,570 
1,470 



1,470 
1,430 
1,380 
1,380 
1,390 

1,340 
1,430 
1,420 
1,290 
1,420 

1,420 
1,240 
1,200 
1,200 
1,200 

1,080 
1,120 
1,160 
1,080 
1,200 

1,240 
1.200 
1,240 
1,160 
1,120 

1,040 
1,040 
960 
960 
960 
960 



960 

960 

1,040 

1,040 

998 



960 
3,810 
4,460 
5,460 

4,780 
3.030 
2,320 
1,770 
1,380 

1,240 
1,200 
1,200 
1,240 
1,340 

1,670 
1,770 
1,200 
1,080 
1,040 

2,900 
3,420 
3,550 
4,460 
5,460 



6,750 
4,940 
3,390 
3,540 
3,100 

1:§!I 

1,290 
1,300 
1,160 

1,040 

998 

998 

1,040 

1,160 

1,340 

1,240 

1,080 

998 



848 
810 
810 
810 
848 

848 
810 
810 
700 
630 
505 



580 
530 
530 
500 

500 

595 
773 
960 
848 
933 

908 
1,380 
1,570 
1,300 

933 

960 
563 
562 
562 
630 

562 
530 
562 
500 
440 

410 
440 
470 
470 
530 



848 
1,080 
848 
505 
530 

440 
410 
850 
350 
500 

500 
320 
350 
290 
390 

215 
265 
215 
240 
1,080 

933 

810 
810 
530 
500 

033 

998 
3,650 
1,880 
3,540 
3,430 



1,880 
1,990 
5.460 
8,840 
8,560 

1,990 

1470 

1,080 

810 

665 



700 
848 
665 
505 

470 
595 
440 
440 
665 

786 
563 
470 
380 
440 

440 
350 
735 
773 
665 
1,300 



1,340 
1,340 
1,130 
1,430 
1,340 

848 
1,380 
1.380 
1,040 

785 

506 
630 
500 

470 
440 

880 
410 
850 
850 
830 

470 
580 
470 
440 
470 

410 
410 
880 
470 
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SURFACE WATER SUPPLY, 1018, PART n. 



Monthly diacharge of Flint River near Culloden, Oa,, for the year ending Sept. SO, 1918. 

[Dratnage area, 3,000 square mOes.! 



Month. 



Dlsoharge in seoood-f eet 



IfaTiimim 



Mlnimiim. 



Per 
•quare 
mile. 



Run-off 
(depth in 
incneson 
drainsfe 
area). 



October 

November 

December 

January 

February 

March 

April 

May 

June 

Juiy 

Au(;ust 

September 

The year, 



9,600 
l,3go 
1,200 
12,500 
11,200 
1,470 
5,460 
6,750 
1,570 
2,650 
5,460 
1,420 



810 
810 
022 
060 
1,470 
960 
885 
505 
410 
215 
350 
320 



1,530 

»5 

1,060 

3,360 

3,480 

1,210 

2,220 

1,470 

605 

797 

1,150 

686 



12,500 



315 



1,540 



a765 
.468 
.530 

1.68 

1.74 
.605 

1.11 
.735 
.348 
.308 
.575 
.843 



.770 



a88 
.53 
.61 
1.94 
1.81 
.70 

ta* 

.85 
.39 
.46 
.66 
.38 



ia44 



FLDrr RIVXB AT ALBAVY, OA. 

Location. — ^At Dougherty County highway bridge in Albany, 700 feet below Atlantic 
Coast Line Railroad bridge and 2 milee downstream from mouth of Muckafoonee 
Creek. 

Drainagb area. — 5,000 square milee. 

Rbcoros available.— April 10, 1893, to September 30, 1918 (United States Weather 
Bureau gage heights). Dischai^ge measurements were begun by the Geological 
Survey in 1901, and determinations of daily discharge have been made from 
January 1, 1902, to September 30, 1915. 

Gaob.— Chain gage, installed at the bridge April 20, 1904; read once daily by D. W. 
Brosnan. Original staff gage was washed out in 1898. It was again damaged in 
1902, and on June 18 of that year a new gage was installed by the United States 
Weather Bureau at a datum 0.75 foot lower than that of the former gage. All gage 
heights published for 1902 by the United States Weather Bureau and the United 
States Geological Survey refer to the new datum. Fk^eeent gage conformB with 
the United States Weather Bureau gage. 

Discharge measurements. — Fairly accurate measurements can be made at the seo 
tion at the Atlantic Coast Line bridge, although it is very rough and train-switching 
in the yard interferes with the work. The section at the Georgia Northern Rail- 
way bridge, 1 mile above, at which measurements are sometimes made, is am- 
sidered better, especially for medium and low stages. 

Channel and control. — Channel at and below gage may shift slightly, but control 
is such that conditions of flow are practically permanent except for changes 
caused by dredging below gage. The river ov^ows both banks, but only under 
the approaches to the bridge. 

Extremes op discharge. — Maximum stage recorded during year, 12.3 feet at 7 a. m. 
February 8 and 9 (discharge not determined); minimum stage recorded, —0.8 
foot at 7 a. m. September 21-23 (discharge not determined). 

1902-1918: Maximum stage recorded, 30.3 feet at 7 a. m. March 21, 1913 (dis- 
charge, 53,700 second-feet); minimum stage, —1.1 feet October 9 to 12, 1911 (dis- 
chaige, 1,110 second-feet). 

Icb.— Stage-discharge relation not affected by ice. 

Diversions. — None. 

Regulation. — Power developments on Muckalee Creek, which joins Flint River 
about 2 milee above the station, cause considerable diurnal fluctuation, especially 
at low stages. It is probable that the flow is also affected by other power plants 
farther up the river. 
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AccuRACT. — ^Discharge meamirements made in 1918 indicate a decided change in the 
stage-diflchaige relation as expressed by the curve used from 1912 to 1915. This 
change was caused by dredging operations carried on by the United States Army 
Engineers during the summer of 1915. Discharge records for 1915 as published 
in Water Supply Paper 402 were determined from the old rating and should, 
therefore, be used with caution. Determination of discharge for 1918 is not 
possible until additional current-meter measurements can be obtained. 

DMiarge meanarementM of Flint River at Albany, Oa., during the fear ending Sept SO, 

1918, 

[UtAb by JL.n,CoodnxL] 



Date. 


^^. 


Dis. 
<diarge. 


June? 


Fed. 
0.40 
.45 


Sm.'ft. 
3490 


JUM34 


2,410 





Daify gage height, in feet, of Flint River at Albany, Oa,,for the year ending Sept. SO, 1918, 



D.y. 


Oct. 


Nov. 


Dee. 


Jan. 


Feb. 


Mar. 


Apr. 


itoy. 


Jane. 


July. 


Aa«. 


Sept. 


1 

2 


8.4 
4.0 
5.6 
6.1 
6.5 

6.0 
6.5 
4.3 
8.1 


0.4 

— *l 

1.2 

1.6. 
1.2 

'.Z 


0.5 
1.2 
1.6 

L4 
1.5 
1.1 
1.1 

1.4 
1.3 
1.5 
1.4 

lis 

1.0 


1.6 
1.6 
1.0 
1.1 
.8 

.0 

.8 

1.5 

2.0 

1.0 

2.0 
2.5 
2.8 
8.3 
4.4 

5.0 
6.0 
6.5 
7.1 
7.0 

7.0 
6.3 
5.0 
4.4 
4.3 

4.6 
4.6 
4.6 
4.4 
4.1 


5.2 
5.5 
6.4 
8.5 
0.5 

11.1 
12.1 
12.3 
12.3 
10.7 

8.4 
5.8 
4.4 
4.3 
4.3 

4.6 
4.5 
4.5 
4.7 
4.0 

5.6 
4.0 
4.5 
4.3 
4.3 

3.8 
8.3 
2.0 


8.0 
2.5 
2.4 
2.4 
2.1 

2.0 
2.0 
2.1 
1.8 
1.8 

1.0 
1.6 
1.5 
2.0 
1.4 

1.4 
1.2 
1.4 
1.6 
1.7 

1.4 
1.3 
1.5 
1.4 
2.0 

1.8 
1.2 
1.4 
1.5 
1.3 
1.2 


1.1 
11 
1.8 
1.4 
1.3 

1.4 
1.4 
1.5 
1.1 
1.7 

2.0 
4.0 
5.1 
5.5 
5.6 

4.3 
2.3 
1.8 
1.6 
1.4 

2.0 
2.3 
2.3 
2.7 
1.8 

1.6 
2.0 
8.0 
4.8 
5.3 


6.4 
7.8 
8.2 
8.6 
8.8 

8.8 
8.0 
6.2 
3.8 
8.0 

2.3 
2.8 
1.5 
1.2 
1.4 

1.5 
1.6 
1.6 
2.2 
2.6 

2.3 

1.2 

.6 

.3 

.2 

.2 
.2 
.2 
.2 
-.1 
-.1 


-0.3 

i!o 
i!o 

lio 


1.4 
LO 

1.6 
2.4 

2.6 
2.0 
1.8 
1.8 
1.0 
2.6 


8.6 
4.6 
4.6 
4.0 
4.5 

4.0 
4.6 
4.6 
8.7 
8.4 

2.8 
2.2 
1.8 
1.4 

.8 

.7 
1.0 
2.2 
3.6 
8.1 

2.0 
1.6 
1.7 
1.2 
.7 

.8 
.1 
.2 
.4 
.4 
.6 


0.8 

.8 


3 




4 




5 

6 




7 




g 




9 




10 




11 




12 




18 




14 




15 




16 




17 


— 2 


18 




19 


^ 6 


20 


__ y 


21 




22 

23 


— 8 


24 


__ A 


25 


_ 1 


28 




27 


— 8 


28 


— 3 


20 


_ • 


ao 




31 









LZTTLB POTATO (TOBLB&) CBBXK VZAB YATBSVnXB. OA. 

Location. — ^At Tobler mills, 1 mile downstream from Macon A Birmingham Rail- 
road bridge, 2 miles north of Yatesville, Upson County, and 15 miles upstream 
from junction of creek with Flint River. 

Drainagb arba. — ^Not measured. 

Rbcords availablb. — November 4, 1914, to September 30, 1918, when station was 
discontinued. 

Gaob.— Vertical staff on right bank just below penstock of Tobler mills; read by 
J. K. Sanders. 

DiscHAROB MBASiTRBMBNTs.— Made from steel highway bridge across mill ix)nd, about 
(XX) feet above gage, during medium and high stages; by wading during low stages. 
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SUBFACE WATEK SUPPLY, 1918, PABT IL 



Chaksjo* and control. — ^Bed compoeed of boulders and solid rock. Control fonned 

by solid rock shoal; permanent. 
Extremes of stage.— Maximum stage recorded during year, 1.8 feet at 7.30 a. m. 

and 4.30 p. m. January 31 (discharge not determined); minimum stage recorded, 

0.4 foot at 5.30 a. m. July 26 (discharge not determined). 
1914-1918: MaTJmum stage recorded, 3.3 feet at 5.30 a. m. July 8 and 5 p. m. 

July 18, 1916 (discharge not determined); minimum stage, 0.3 foot at 6 a. m. 

September 29, 1915 (dischaige not determined). 
Ice. — ^None. 
Diversions. — None. 
Regulation.— Operation of Tobler mill causes large fluctuations in stage. Gage is 

read in morning before operation of mill in order to obtain readings that more 

nearly represent the normal stage. 
AocuRACT. — Stage-discharge relation permanent; not a£fected by ice. Owing to 

storage in mill ]X)nd, gage heights do not indicate the mean stage for the day 

acctuately, particularly at low water. Therefore the gage-height record should 

be used with caution. 

The following discharge measurement was made by 0. O. Pliulsen: 
February 27, 1918: Gage height, 0.80 foot; dischaige, 28.5 second-feet. 

Daily gage-height, in feet, of Little Potato (Tobler) Creek near YhteeviUe, Oa., for the 

year ending Sept. SO, 1918, 



Day. 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



Jane. 



July. 



Anf. 



Sept 



« 

7 

8 

9 

10 



U., 
13.. 
18.. 
14.. 
16.. 



16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
23.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
80.. 
81.. 



a6 

.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.76 
.76 



76 



a7 

.7 
.7 
.7 
.7 

.7 
.7 
.8 
.8 
.8 

.82 

L4 
.8 
.8 

LO 



.8 
.8 
.8 

.8 
.8 
«8 
.8 
.8 

.8 
.8 
.8 
1.6 
1.06 
1.8 



LO 
LI 
L2 
L2 
LO 

.9 

.96 

.8 

.8 

.8 

.8 
.8 
.9 
.8 
.8 

.8 
.86 
.86 
.86 
.96 

.96 

.9 

.9 

.8 

.8 

.8 
.8 
.8 



as 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 



as 

.8 
.86 
.76 
.72 

.7 
.8 
.8 
.8 
.8 



.8 
.76 
.8 
.8 

.8 

.76 

.78 

.8 

.8 

.8 
.8 
.8 
.8 
.8 

LI 
-.8 
.9 
.9 
.9 



a9 

.86 
.8 
.8 

.7 

.7 
.7 

.7 

.08 

.72 

.7 

.7 

.08 

.6 

.75 

.7 
.7 

.7 
.7 
.7 

.7 
.7 

.68 
.06 
.06 

.06 
.06 
.06 
.06 
.06 
.06 



ao8 



73 



72 
76 
.81 

.9 
.9 
.9 
.9 
.06 



.02 
.86 
.82 
LO 
.9 
.9 



as 

L16 
L2 
.9 
.8 

.8 
.8 
.7 
.7 
.75 

.8 
.8 
.8 
.8 
.75 

.7 
.7 
.7 
.8 
.86 

.8 
.8 
.8 
.75 
.7 

.7 
.75 
L2 
.6 

.8S 



a7 

.7 
LI 
LO 

.» 

.tt 
.tf 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.» 
.7S 

.» 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 



BSOAHBIA BIVBB BASIN 
OOnOITK BIVZ& AT BSOX. ALA. 

Location.— At Simmons Bridge at Beck, Covington County, 8 miles west of And*- 
lusia, a iftation on Central of Qeoigia Railway and Louisville d NaahviUe Bail- 
road, and 12 miles downstream from mouth of Patsaliga Creek. 

Drainaob area.— 1,290 square miles. 
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Rboords ayahablb.— 1891 to 1898 (gtge heights by United States Weather Bureau 
and diflchaige measurements by United States Geological Survey); 1899 to 1904 
inoomplete records of gage he^hts; continuous records January 1, 1905, to Sep- 
tonber 30, 1918. 

Gaob. — Chain ^age attached to upstream side of wagon bridge; read once daily to 
tenths, except Sundays, from October 1, 1917, to January 31, 1918, by A. W. 
Lambert, and from February 1 to September 30, 1918, by 0. E. Raley. 

DiscHAiioB MXASURBMBNTs.—Made from bridge. 

Cbanksl and control. — Channel cut in soft bedrock; practically permanent. Both 
banks subject to overflow at very high stages. Location of control not known. 

EzTRBMBS OF DI8CHAROB. — Maximum stage recorded, 29.1 feet at 8 a. m. October 3 
(dischaige, 15,100 second-feet); minimum stage recorded, 0.9 foot at 8 a. m. 
July 15 and 19 (dischaige, 208 second-feet). 

1904-1918: Maximum stage (no gage height) March 18, 1913 (dischaige, 26,000 
seoond-feet, estimated by comparison with Pea River at Pent, Ala.); minimum 
stage, 0.7 foot October 4, 1904 (discharge, 187 second-feet). 

IcB. — Stage-dischaige relation not affected by ice. 

DiVBRSieMS. — ^Nime. 

Rbgulation. — ^Flow may at times be affected by logging operations. 

AocuBACT. — Stage-dischaige relation practically permanent. Rating curve, sub- 
stantiated by one additional dischaige measurement made subsequent to 1918, is 
ftdrly well defined between 225 and 7,000 second-feet above which it is extended. 
Daily dischaige ascertained by applying mean daily gage height to rating table. 
Records fair. 
The following dischaige measurement was made by A. H. Condron: 
June 22, 1918: Gage height, 1.96 feet; discharge, 366 second-feet. 

DaQy dMwrgej in uctmd-fui, of Conecuh River at Beek^ Ala.^ for the year ending Sept. 

SO, 1918, 



I>m7. 



1. 

3. 

I. 
4. 
S. 

6. 
7. 

10. 

11. 
U. 
U. 
14. 
15. 

16. 
17. 
18- 
19. 
SO. 

a. 
a. 
s. 

34. 

s. 

2S. 

27. 
». 

». 

ao. 

31. 



Oct. 



14,300 
14,000 
15,100 
15,000 
12,800 

10,300 
7,300 
4,310 
2,070 
3,540 

3^060 
1,730 
1,540 
1,420 
1,300 

1,310 
1,130 
1,130 
1,040 
396 

»S5 
914 
834 
834 
834 

706 
736 
758 
730 
3; 000 
1,040 



Nov. 



396 
365 
874 

874 
874 

834 

796 
757 
684 
684 

703 
730 
684 
684 
650 

684 
650 
650 
660 
705 

730 
757 
730 
705 
776 

757 
684 
730 
1,040 
914 



Dec 



965 
965 
965 
965 
996 

996 

874 

996 

1,100 

1,210 

1,210 
1,350 
1,300 
1,170 
1,170 

1,100 

1,040 

956 

914 



834 

705 
776 
757 
757 

1,040 

996 
955 

914 
874 



Jan. 



795 
834 
795 
757 
730 

1,010 
1,300 
1,360 
1,300 
1,300 

1,800 
1,730 
1,610 

i,4ro 

3,350 

3,190 
2,700 
2,330 
2,060 
3,160 

2,270 
2,700 
955 
2,160 
2,000 

1,890 
1,810 
1,730 
1,780 
1,8P0 
8,970 



Feb. 



3,630 
3,240 
3,970 
4,700 
4,870 

4,870 
4,700 
4,250 
3,800 
3,520 

3,190 
2,750 
2,540 
2,160 
2,210 

1,890 
1,920 
1,940 
1,890 
1,830 

1,940 
1,730 
1,730 
1,660 
1,590 

1,540 
1,400 
1,300 



Mar. 



1,260 
1,170 
1,120 
1,080 
1,040 

955 

996 
955 
965 

955 

955 
874 
874 
834 

795 

757 
720 
684 
720 
720 

730 
730 
684 
684 
684 

684 

650 
650 
586 

617 
601 



Apr. 



585 

730 
1,680 
1,120 
1,300 

1,400 
1,840 
2,370 
1,780 
1,590 

1,540 
1,440 
1,400 
1,280 
1,170 

1,040 
965 

1,080 
965 
965 

1,090 

1,080 

1,040 

914 

914 

914 
834 

1,280 
1,730 
3,240 



Maj. 



6,630 
6,120 
5,880 
4,030 
3,940 

3,860 
4,190 
3,630 
2,540 
1,890 

1,440 
1,180 
914 
3,130 
2,910 

2,370 
2,000 
1,640 
1,450 
1,200 

1,080 
965 
874 
720 
650 

602 
554 
554 

524 
460 
443 



June. 



806 
395 
895 
395 
443 

524 
443 
965 
914 

874 

767 
617 
524 



496 
524 
496 
418 
896 

373 
352 
342 
332 
295 

278 
353 
333 
395 
386 



Jolj. 



278 
378 
347 
363 
378 

363 
270 

278 
278 
262 

220 
220 
230 
314 
306 

330 
320 
330 
206 
247 

332 
418 
332 
332 
395 



460 
512 
554 

524 
469 



Aug. 



834 

874 
730 
758 
705 

617 
496 
443 
895 
373 

843 
313 
536 
373 



353 
352 
385 
418 
834 

806 
895 
332 
862 



313 
378 
496 

1,040 
965 

1,200 



Sept. 



1,150 

1,040 

966 

914 

1,040 

874 
660 
618 
585 
554 

496 
524 
496 
496 
414 

332 
852 
352 
313 



396 
864 

313 
8U 
296 

278 
205 
332 
314 
296 



Novi.— DaOj dlsdiarse interpolated Ux Sundays when gage was not read. 
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46 SUKFACE WATER SUPPLY, 1918, PART n. 

Monthly ditcharge of Conecuh River at Becky Ala.lfor the year ending Sept. SO, 1918. 
p>naiiftge area, 1,280 square miles.] 



Month. 



Diseherga in seoond-feet. 



MaximunL 



Minimum. 



Mean. 



Per 

square 
mile. 



Run-off 
(depth in 
inches on 
drainage 
area). 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year 



15,100 
1,040 
1,360 
3,970 
4,870 
1,260 
3,240 
6y630 
955 
664 
1,260 
1,150 



720 
660 

. 757 
720 

1,300 
585 
686 
443 
278 
208 
278 
278 



3,060 

709 

993 

1,780 

2,740 

829 

1,300 

2,190 

472 

308 

639 

622 



S.06 
.500 
.770 
1.38 
Z12 
.643 
1.00 
L70 
.366 
.239 
.418 
.405 



15,100 



208 



1,3 



1.05 



3.53 



L59 
Z21 
.74 
L13 
L96 
.41 
.28 
.48 
.45 



14.33 



HOBILB BIVEB BASIN. 
OOSTAVAULA RIVXB AT BS8ACA, OA. 

Location. — ^At Western A Atlantic (now Nashville, Chattanooga & St. Louis) Railroad 
bridge in Resaca, Gordon County, 400 feet upstream from Dixie highway bridge, 
1 mile above Camp Creek, and 3 miles below junction of Conasauga and Coosa- 
wattee rivers, which form the Oostanaula. 

Drainaob area.— 1,610 square miles. 

Records available. —1801 to 1898 (gage heights by the United States Weather 
Bureau and discharge measurements and gage heights by the United States Geo- 
' logical Survey); 1899 to 1904, partial records of gage heights; continuous records, 
January 1, 1905, to September 30, 1918. 

Gaoe. — Heavy vertical timber attached to the downstream side of midstream pier 
of railroad bridge. 

Discharge measurements. — ^Made from the Dixie highway bridge or by wading. 

Channel and control. — Bed composed of sand; somewhat shifting. Right bank 
a high bluff; not subject to overflow; left bank high but is overflowed at very 
high stages. Though the location of control is not exactly known, th^ fact that 
station rating has shown very little change in the past indicates that the control is 
practically permanent. 

Extremes of discharge. — ^Maximum stage recorded during year, 23.3 feet Febru- 
ary 1 (discharge, 19,900 second-feet); minimum stage recorded, 1.3 feet November 
26, December 2 and 4 (discharge, 390 second -feet). 

1896-1918: Maximum stage recorded,^ 31.7 feet March 15, 1909 (dischaige 
39,200 second-feet);* minimum stage, 0.95 foot during dischaige measurement, 
September 26, 1904 (discharge, 273 second-feet). 

Ice. — Stage-discharge relation not affected by ice. 

Diversions. — ^None. 

Regulation. — Practically none from the few small mills upstream. 

& Gage-hdsht records not obtained during the foUowing periods: May 1 to July 31, 1896; May 1 to October 
31, 1800; July 1 to October 31, 1000; May 1 to November 12, 1901, and January 1, 1902, to December 31, 190i 
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AoouBACT. — Stage-discharge relation practically permanent. Rating curve well 
defined between 450 and 8,000 second-leet, above which curve is extended tan- 
gent. Gage read to tenths once daily. Gage heights at low water subject to error 
because of poor conditions of lower part of gage; therefore records at low stage 
diould be used with caution. Daily discharge ascertained by applying mean 
daily gage height to rating table. Records &ir. 

The following discharge measurement was made by C. G. Paulsen: 
April 17, 1918: Gage height, 8.13 feet; discharge, 4,650 second-feet. 

DaUy dttduirge, in tctmdrfedy of OotUmaula River at Resaea, Qa., for the year ending 

Sept. 30, 1918. 



D*y. 


Oct 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1 


1.7M 
1,080 
1.140 
1,080 
870 

830 
870 
820 
870 
820 

gm 

820 
920 
000 
640 

eoo 

640 

MO 

1,440 

3,190 

3,iao 

820 
820 
000 
640 

600 

640 

600 

640 

l.OBO 

1,140 


3.200 
2.040 
1,700 
1.380 
1,140 

772 
640 
660 
600 
560 

600 
522 
560 
486 
486 

430 
453 
430 
453 
660 

453 
430 
458 
430 
430 

890 
430 
453 
452 
430 


452 
390 
430 
390 
3,130 

1,080 
640 
600 
640 
600 

640 
600 
640 
600 
640 

600 
640 
600 
640 
560 

600 

560 
000 
560 
600 

600 
640 
600 
640 
600 
640 


640 
600 
640 
600 
640 

1,600 

1.760 

1,060 

640 

453 

3,370 
11,500 
10.100 
6.090 
9,660 

8,800 
6.160 
3.600 
3,500 
3,040 

3.120 
3,430 
3.270 
3,800 
3,500 

1.090 
3,680 
8,600 
13,000 
W.fiOO 
17,600 


19,900 
18,900 

4; 540 

3,880 
1,090 
1,380 
1,760 
3,130 

3,430 
3,430 
3,500 
3,430 
3,430 

3,880 
8,590 
4,890 
8,690 
6,780 

5,780 
4,890 
4,730 
4,450 
4.380 

4.110 
3,190 
3,880 


3.430 
1,830 
1,700 
1,380 
1,080 

1,140 
3,040 
1.830 
1,700 
3,130 

1,900 

1,690 

1,140 

830 

820 

870 
820 
830 
870 
870 

1,090 
1,090 
1,440 
1,080 
920 

870 
820 
830 
870 
870 
830 


830 
830 
870 
830 
830 

3,130 
1.440 
9,070 
13.000 
11,600 

0,500 
3,190 
2,600 
1,000 
1,060 

4,110 
4,890 
4.890 
3,370 
3,500 

5,330 
6,780 
3,500 
1.690 
1,080 

3.500 
3.190 
3,430 
4.980 
6,870 


4.890 
4.030 
3.270 
3.430 
1,690 

1.140 
1.080 
1,080 
1.700 
1,140 

1.060 
1,080 
1,760 
6,690 
6,780 

4,960 
3; 190 
3.430 
1,140 
3,130 

8,190 
3,800 
3.500 
1,600 
1,380 

1.140 
1,080 
1.080 
1,030 
870 
820 


830 
830 
870 
830 
820 

870 
1.690 
3,190 
2,880 
3,500 

f2l£ 

i,6no 

8,270 
3,430 
1,690 

1,440 
1,080 
1.080 
3,500 
1,140 

1,080 
830 
640 
600 

1,380 

3,500 
1,090 
1,080 
870 
1,080 


1,380 

1,080 

870 

600 

600 

640 
600 

600 
640 
560 

430 
430 
458 
430 
430 

458 

430 

430 

1,440 

3,370 

3,800 
3.430 
1,760 
1,080 
1,080 

973 

870 

820 

2,600 

3,800 

3,800 


3,650 
1,440 
1,380 
1,060 
772 

640 
870 
773 
600 
486 

430 
430 
453 
430 
430 

3,880 
3.190 
3,430 
1.700 
1,140 

830 
683 
640 
600 
560 

660 
453 
683 
870 
726 
640 


03 


2 


458 


3 


640 


4 


3.430 


5 


3,040 


6 


1,700 


7 


1,380 


g 


1,060 
870 


9 


10 


773 


11 


736 


12 


683 


13 


640 


U 


600 


15 


533 


18 


533 


17 


430 


18 


533 


19 


640 


30 


830 


21 


973 


22 


870 


2S 


870 


24 


773 


25 


600 


28 


560 


27 


430 


28 


523 


29 


640 


30 


600 


31 









Monthly diecharge ofOoetanaula River at Reeaca, Ga.,/or the year ending Sept. SO, 1918. 
[ Dratnage area, 1 ,610 square miles.) 





Discharge hi second-feet. 


Run-off 
(depth hi 
incbeson 
drataiage 
area). 


Month. 




Minimum. 


Mean. 


Per 
square 
ywflA, 


f^rtober 


3.190 
3 2(X) 

2 120 
17,600 
19.900 

3,430 
12.000 
6.690 
3,270 
8.270 
8.190 

3 430 


600 
890 
890 
453 
1.380 
820 
820 
830 
600 
430 
430 
430 


991 

607 

649 

4,700 

5,000 

1,390 

3,900 

3.270 

1.510 

1.150 

1,010 

829 


a 616 
.433 
.403 
3.93 
3.48 
.801 
8.36 
1.41 
.938 
.714 
.637 
.515 


a7i 


November 


.48 


December 


.46 


Jttoary 


3.37 


Mwwt: . 


3.63 


itorS!7:::::::::::::::::::::::::::::::::... 


.93 


April 


3.63 


lur. ...... .... 


L63 


Joi:;;;:: : : 


L05 


Jaiy;;::;:::::::;:::::::::::::::::::::::::::::: 


.83 


Aanist 


.72 


Septembff 


.67 






The year 


19,900 


390 


3,010 


135 


16.98 
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48 SUBFACE WATER SUFPLT, 1918, PABT II. 

0008A &ZVS& AT OHZLDSBSBUBa, ALA. 

LocATioN.-^At Central of Georgia Railway bridge half a mile west of Clpldenbuig, 
Talladega County^ 35 milee above site of lock 12, and 75.3 miles above Wetampbk. 

Draikaob arba. — 8,390 square miles (detennined by Alabama Power Co.). 

Rbcobds availablb. — ^February 22, 1914, to September 30, 1918. 

Gaob.— Gurley printing water-stage recorder attached to downstream end of secood 
pier from right bank of river, installed on May 5, 1914. Prior to that date read- 
ings were taken from a vertical staff gage fastened to upstream side of same pier 
to which the Gurley gage is now attached. Datum of Gurley gage is about 0.1 
foot higher than that of the staff gage. This difference in datum is believed 
constant since 1914. All records from 1915 to 1918 are referred to datum of Gurley 
gage. Sea-level elevation of zero of staff gage is 421.00 feet (United States Army 
Engineers' datum). 

DiBCHAROB MBASURBMBNTs. — Made from the bridge. 

Ghannbl and control. — Channel straight for half a mile below gage. Left bank 
high; right bank subject to overflow at extreme high stages. Control not wdJ 
defined; bed of stream probably permanent. 

EzTRBMBs OF DISCHARGE. — MaxJmum stage during year from water-stage ncotder, 
16.1 feet from 4 p. m. January 31 to 1 a. m. February 1 (discharge, 68,700 second- 
feet); minimum stage, 1.3 feet September 15 (discharge, 2,840 second-feet). 

1914-1918: Maximum stage from water-stage recorder, 24.7 feet from 3 to 9 
and 11 to 12 p. m. July 11, 1916 (dischai^ge not determined owing to lack of data 
for extending rating curve); minimum discharge, 2,370 second-feet, 8q;>teiiib6r 
20, 1914. 

Rboulation. — None. 

AccuRACT. — Stage-dischaige relation practically permanent. Rating cmve based 
on four discharge measurements made in 1918 and is well defined between 3,000 
and 20,000 second-feet; extended above 20,000 second-fQet. Operation of water* 
stage recorder satisfactory except for periods indicated in footnote to daily- 
discharge table. Daily discharge ascertained by applying to rating table mean 
daily gage height obtained by averaging hourly gage height or, for days of large 
variations in stage, by averaging the discharge for intervals of the day. Becoid 
good except those above 25,000 second-feet, which should be used with caution. 

OooPBRATioN. — Gage-height record fiunished by the Alabama Power Co. 

Discharge measurements of Coosa River at CkHdershwrg^ Ala., during the year endmf 

Sept. 30, 1918. 



Date. 


Made by- 


hd^t. 


Dif- 
cbacs*. 


Apr. 23 


Paulsen and Hoyt 


FetL 

6.88 
2.W 


^'iica. 


July 24 


C. G. Paulsen. 


AM 
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Dailif dMuxr^ tn HOtmd/eet^ of Coosa River at CkUdenburg, Ala., for the year ending 

Sept SO, 1918. 



Day. 



Oct 



Nov. 



Dec 



Jan. 



f^b. 



Mar. 



Apr. 



May. 



Jane. 



July. 



Aug. 



Sept. 



1. 
J. 
3. 
4. 
6. 

e. 

7. 
S. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

1«. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
34. 
35. 

36. 

r. 

28. 
29. 
30. 
81. 



31,300 
19.300 
13,000 
8,550 
6,460 

5,370 
4,800 
4,630 
4,380 
4,380 

4,150 
4,040 
8,920 
8,800 
8,030 

8,030 
8,800 
8,000 
4,150 
5,240 

5,760 
6,900 
7,040 
6,180 
5,340 

4,500 
4,200 
4,040 
4,040 
4,630 
4,800 



5,370 
5.900 
5.680 
5,240 
4,630 

4,260 
4,150 
4,150 
4,150 
4,150 

8,020 
8.800 
3,800 
8,800 
8,690 

8,600 
8,800 
3,800 
8,800 
4,500 

5,870 
6,110 
4,860 
4,620 
4,380 

4,150 
8,920 
8,800 
4,040 
4,200 



4,150 
4,150 
4,150 
4,260 
4,150 

4,150 
4,740 
5,630 
5,370 
4,500 

4,380 
4,880 
4,380 
4,380 
4,150 

8,030 
3,920 
8,920 
8,920 
8,920 

8,930 
8,920 
8,920 
4,040 
4,150 

4,150 
4,150 
4,150 
4,040 
8,920 
8,930 



8,930 
8,920 
8,600 
8,580 
8,580 

4,040 
4,630 
4,630 
4,860 
5,370 

10.100 
37,300 
84,600 
89,700 
47,300 

47,200 
42,300 
86,600 
27,600 
19,300 

15,100 
21,600 
20,000 
17,400 
15,900 

14,400 
13,000 
14.400 
85,900 
53,000 
66,900 



67,500 
66,800 
64,000 
58,800 
53,000 

45,000 
82.200 
20,400 
16,200 
14,800 

14,000 
13.000 
13,000 
12.600 
11,900 

11,200 
13,300 
17,400 
21.200 
23,700 

25,800 
25,400 
22,800 
20.000 
17,400 

15,100 
18,000 
12,000 



11,000 
10,000 
0,520 
9,190 
8,550 

7,930 
7.630 
7,600 
7,400 
7,330 

7,330 
7,180 
7,040 
7,040 
6,900 

6,460 
6,460 
6.320 
6.040 
5,900 

6,180 
6,180 
6,180 
6.600 
6,600 

6,320 
6,040 
6,040 
5,760 
5,500 
5,340 



5,240 
5,110 
5,110 
5,110 
5,110 

5,110 

6.460 

17.900 

29.900 

40,200 

44,400 
44,400 
38,100 
27,600 
16,600 

12.200 
11,200 
11.600 
12,600 
13,000 

13,000 
12,200 
15,100 
15,900 
14,000 

11,900 
10.200 
13.300 
21.200 
39,400 



81,700 
31.200 
80.800 
25,400 
18,900 

14,800 
12,600 
11,200 
10,200 
9,520 

8.870 
0,190 
9,a50 
15,900 
20,000 

20,000 
16,600 
14,400 
13,^ 
9,850 

8,550 
8,240 
7,930 
7,930 
8,240 

7,630 
7,040 
6,750 
6,180 
5,760 
5,500 



5,240 
5,110 
4,980 
4,860 
4,740 

4,620 
4,620 
4,980 
5.630 
6,600 

7,630 
6,600 
6,460 
6,040 
5,900 

5,630 
5,240 
4,860 
4,500 
4,380 

4,860 
5,900 
5,630 
5,240 
4,860 

5,240 
4,860 
4,620 
6,040 
8,550 



8,550 
6,600 
7,040 
7,180 
6,040 

5,110 
4,500 
4,150 
3,920 
3,600 

3,600 
8,650 
3,600 
8,550 
8,500 

8,500 
8,470 
3,470 
3,470 
4,150 

4,980 
6,180 
7,180 
6,750 
6,460 

6,180 
10,200 
12,200 
9.520 
9,520 
10,500 



9,190 
7,330 
6,900 
6,460 
6,040 

7,930 
6,750 
5,110 
4,500 
4,880 

5,500 
5,110 
4,260 
4,740 
4,860 

4.150 
3,800 
8,690 
3,090 
3,690 

8,920 
3.800 
3.360 
8.350 
3,350 

8,360 
3,250 
3.140 
3,040 
3.040 
3,140 



3,800 
4,260 
4,380 
3,920 
15,500 

17,400 
19,300 
6,750 
5,370 
4,500 

8,990 
8,690 
8,470 
8,360 
2,840 

3,470 
8,250 
8,040 
3,260 
3,250 

3,040 
3,040 
3,140 
3,580 
8,600 

3,600 
3,470 
5,630 
6,750 
4,980 



Nob.— Watovstage reeorder did not operate satisfactorily Feb. 27 to Mar. 2, Mar. 8, 9, Juhr 12-16, and 
Sept 15-21; discharge estimated by comparisoo with records of stage at Riverside except that for July 
12-16 which was estimated, and Sept. 15-21 which was determined from daily readings of staff gage reduced 
to datum o( Ourlsy gaga. 

Monthly dieeharge of Coosa River at Childereburg, Ala,, for the year ending Sept, SO, 1918. 
[Drainage area, 8,390 square miles.] 



Month. 



October... 
November. 
Dtoember. 
January... 
yftbruary.. 
Msrcfa 

r:::::: 

Jane 

July 

Aogost.... 
Beptember. 

The: 



Discharge in seoond-f eet. 



67,500 



Minimum. Mean, 



21,200 


3,600 


5,900 


3,090 


5,630 


3,920 


66,900 


3,580 


67,500 


11,200 


11,000 


5,240 


44,400 


5,110 


31,700 


5,500 


8,550 


4,380 


12,200 


8,470 


9,190 


3,040 


19,300 


2,840 



2,840 



6,140 

4,360 

4,220 

21,300 

26,400 

7,080 

17,100 

13,300 

5.480 

5,890 

4,670 

5,320 



10,000 



Per 
square 



0.732 
.520 
.503 
3.54 
8.15 
.844 
2.04 
L50 
.668 
.702 
.557 
.634 



L19 



Run-off 
(depth in 
inches on 
drainage 

area). 



a84 

.58 

.58 

2.98 

3.28 

L83 
.73 
.81 
.64 
.71 



16.18 



BTOWAH &IVXB VZA& &OMZ, QA. 

Location.— At Freemans Ferry, a railroad stop on Nashville, Chattanooga A St. 
Louis Bail way branch line from Kingston to Borne, Ga., 1 mile downstream 
from mouth of Dikes Creek and 5 miles upstream from Bome, Floyd County, 
where Etowah and Ooetanaula rivers unite to form Coosa Biver. 

DiAiNAOE ABBA. — ^1,800 squaro mil OS. 

112130'— 20— WSP 472 i 
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SUKFACE WATER SUPPLY, 1918, PAET U. 



Becords available. — Aiigust 17, 1904, to September 30, 1918. 

Gaoe. — ^Vertical staff in three sections on left bank, 250 feet downstream from feiry; 
read by R. M. Pattillo. 

DiscHAROE measurements. — Made from boat held in place by ferry cable. Mea»> 
urements can not be made at high water. 

Channel and control. — Bed composed of rock, boulders, and gravel; practically 
permanent. Banks subject to overflow at extremely high stages. A aboal 
immediately below gage forms control. 

Extremes op discharge. — Maximum stage recorded during year, 14.8 feet at 7 a. nu 
April 9 (discharge, obtained from extension or rating curve, 23,400 second-feet); 
minimum stage recorded, 1.55 feet at 7 a. m. and 6 p. m. September 26-27 (di^" 
charge, 668 second-feet). 

1904-1918: Maximum stage recorded, 27.0 feet at 12 p. m. July 11, 1916 (dis- 
charge, 45,400 second-feet); prior to 1909 high-water rating was not defined and 
estimates of discharge based on an extension of the rating curve are considerably 
too laige as shown by later measurements; minimum stage recorded, 1.2 feet 
October 10 and 24, 1904 (discharge, 360 second-feet). 

Ice. — Stage-dischaige relation not affected by ice. 

Eeoulation.— The operation of a few saw mills upstream apparently has no effect 
on flow. 

Accuracy. — Stage-dischaige relation practically permanent. Rating curve well 
defined below 4,000 second-feet and extended tangent above that point. Gage 
read to half-tenths twice daily. Daily discharge ascertained by applying mean 
daily gage height to rating table. Records good below 4,000 second-feet; deter^ 
minations above that point subject to error because of impossibility of obtaining 
flood discharge measurements. 

The following discharge measurement was made by C. 6. Paulsen: 
March 13, 1918: Gage height, 2.50; discharge, 1,680 second-feet. 

Daily discharge t in second-feety of Etowah River near Rome, Oa., for the year ending Sept. 

SO, 1918. 



Day. 



2 
3. 
4. 

5. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
U. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. 



4,360 
3,300 
2,640 
2,340 
2,060 

1,790 
1,480 
1,250 
1,040 
942 



848 
800 
800 
755 

755 

710 

710 

2,490 

2,200 

1,600 
1,420 
1,420 
1,360 
1,300 

1,250 
1,200 
1.200 
1,200 
1,140 
1,090 



1.360 
1,250 
1,200 
1,140 
1,140 

1,090 
1,090 
1,090 
1,090 
1,090 

1,090 
1,090 
1,040 
1,040 
1,040 

990 
990 
990 
990 
990 

942 
942 
942 
895 
895 

895 
1,090 
1,090 
1,090 
1,200 



1,200 
1,140 
1,140 
1,090 
1,090 

1,090 
1,090 
1,200 
1,200 
1,090 

1,090 
1,090 
1,040 
1,040 
1,040 

1,090 
1,090 
1,090 
1,090 
1,040 

990 

990 

1,090 

1,140 

1,200 

1,200 
1,140 
1,090 
1,090 
1,090 
1,090 



1,090 
1,090 
1,090 
1,090 
1,040 

1,040 

990 

990 

1,540 

1,250 

2,340 
15,200 
9,040 
3,470 
7,240 

7,240 
5,440 
4,180 
3,640 
3,640 

3,300 
3,130 
2,640 
2,490 
2,340 

2,340 
2,340 
5,800 
17,300 
16,600 
18,400 



11,200 
6,880 
4,540 
3,820 
3,640 

8,470 
3,470 
3,300 
2,960 
2,800 

2,640 
2,640 
2,490 
2,490 
2,340 

2,200 
3,640 
3,820 
2,960 
2,800 

2,640 
2,490 
2,340 
2,340 
2,340 

2,340 
2.200 
2,060 



1,360 
1,360 
1,300 
1,300 
1,250 

1,250 

1,790 

16,600 

21,300 

9,760 

4,360 
3,300 
2,960 
2,960 
2,800 

2,800 
2,640 
2,640 
2,640 
2,960 

4,720 
2,960 
2,640 
2,490 
2,340 

6,700 
7,420 
6,800 
5,440 
7,960 



11,200 
9.040 
7,240 
4,000 
3,640 

3,300 
3,300 
3,300 
2,960 
2,960 

2,960 
2,800 
2,340 
3,640 
2,960 

2.640 
2,490 
2,340 
2,200 
2,060 

1,920 
1,790 
1.790 
1,790 
1,660 

1,660 
1,540 
1,420 
1,420 
1,300 
1,200 



1,200 
1,14a 
1,090 
1,300 
1,790 

1,300 
1,200 
1,200 
1,140 
1,090 

1,090 
990 
2,340 
2.060 
1,790 

1,540 
1,420 
2,200 
1,790 
1,600 

1,600 
1,540 
1,420 
1,360 
1,300 

2,200 
1,660 
1,420 
1,300 
3,130 



2,200 
1,920 
1,790 
1,790 
1,660 

1,600 
1,540 
1,420 
1,300 
1,200 

1,200 

1,090 

990 

895 

848 

800 

756 

710 

2,340 

2,200 

2,060 
2,060 
1,920 
3,640 
3,640 

2,340 
5,440 
7,240 
5,440 
4,000 
8,640 



3,300 
2,900 
5,800 
3,640 
2,490 

2.340 
2,340 
2.200 
2,200 
2,000 

1,920 
1,790 
1,660 
1,480 
1,250 

1,090 
2,340 
3,130 
1,600 
1,420 

1,300 

1,200 

1,090 

990 

895 

848 
800 

042 
2,490 
1,540 
1,040 



895 
1.540 
4,900 
5,800 
3,610 

2,060 

1,300 

1,000 

990 

900 

942 
896 
886 
848 
848 

800 

800 

756 

755 

2,200 

1,540 
990 
800 

710 

no 

668 

60S 

1,540 

1,300 

1,300 
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Monthfy dMiorge of Etowah River near Rome, Oa., for the year ending Sept, SO, 1918, 
n>nliiage ana, 1,800 sqnan milfli.) 



Month. 



October 

November 

December 

Jannary 

February 

March... 

r:::::::::; 

June. 

July 

August 

September 

The year 



DIaeharge In seoood-feet. 



Ifa-Hmntm 



4,S00 

i,aoo 
i,aoo 

18,400 

ii,aoo 

2,000 
21,800 
11,200 
8,130 
7,240 
5,800 
6,800 



21,300 



Mfaitmnm. 



710 

806 

900 

900 

2,000 

1,360 

1,250 

1,200 

900 

710 

800 



1,600 
1,060 
1,100 
4,820 
8320 
1,680 
4,630 
3,060 
1,640 
2,260 
1,940 
1,440 



2,340 



Per 

square 



a883 

.689 

.611 

2.68 

1.84 

.878 

2.62 

L70 

.866 

1.26 

1.06 

.800 



1.30 



Rtm-off 
(depth In 
inches oo 
drainafs 

area). 



.96 

.70 
8.00 
1.92 
1.01 
2.81 
1.96 

.96 
1.44 
1.24 

.80 



17.64 



TALLAPOOSA MI7WR AT STUBDSVAVT, ALA. 

liOCATioN.— At bridge of Central of Georgia Railway one-fourth mile west of 8turde- 
vant, Tallapoosa County, and 5 miles below mouth of Hillabee Creek. 

Drainage area. — 2,460 square miles (2,500 square miles used in computing table ol 
monthly means, published in Water-Supply Papers 322 and 352 for years 1912 
and 1913). 

Recobds available.— July 19, 1900, to September 30, 1918. 

Gage.— Vertical staff on right bank about 2,000 feet upstream from bridge; installed 
August 20, 1906; read by A. L. Stowe. Original gage, a stafif attached to pier of 
railroad bridge, was read until July 10, 1905, when the present gage was substi- 
tuted for the chain gage because it was impossible to obtain an observer for chain 
gage. From August 21, 1906, to September 30, 1915, readings on the present staff 
gage were reduced to datum of original gage by means of comparative readings; 
ance October 1, 1915, gage heights have been obtained from readings on the 
present staff gage without reference to datum of old gage, which has been removed. 

DiscHABOB MEASUBEMENTs. — Made from a plank walk resting on lower members of 
deck of railroad bridge. 

Channel and oontbol. — ^Bed rough and rocky; permanent. At extreme high stage 
water overflows banks. Control is a series of rock ledges and shoals below gage; 
permanent. 

Eztbemes of dischabge.— Maximum stage recorded during year, 16.4 feet January 
12 (dischaige, 39,900 second-feet); minimum stage recorded, 0.2 foot July 17 and 
August 25 (dischaige, 585 second -feet). 

1900-1918: Maximum stage recorded, 22.5 feet at 5. p. m. December 29, 1915 
(discharge, 58,200 second-feet); minimum stage, —0.2 foot (old datum) October 
25-29, 1904 (discharge, 250 second-feet). 

Ice.— Stage-discharge relation not affected by ice. 

Rioulation. — ^Practically none. 

AocuBACT. — Stage-discharge relation permanent. Rating curve well defined between 
500 and 20,000 second-feet; extended above that point. Gage read to hundredths 
twice daily. Daily dischaige ascertained by applying mean daUy gage heigfht to 
rating table. Becxnds good. 
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DMujorge measurements of TaUapoosa River at Sturdevantf Ala.^ during the year ending 

Sept. SO, 1918. 



Date. 


Made by- 


hd^. 


Dis- 
charge. 


Date. 


Madeby- 


hd^t. 


Dla- 
chargB. 


If^ 91 


C. G. FacpSMi.... 


Feet, 
2.51 
2.10 


Sec-fi. 
i;960 


Tune 20 
Sept. 27 


A. H. Condron 


-Pert. 
1.77 
.72 


1,070 
870 


Apr. 34 


Pauisen and Hoyt 


do 



Daihf discharge, in seeond-feet, of Tallapoosa River at Sturdevant, Ala., for the year ending 

Sept. SO, 1918. 



Day. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. June. July. Aug. 6«pit. 



1.. 
9.. 
8.. 
4.. 
6.. 

«.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
10.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 



4,770 
3,210 
2,520 
2,280 

2,170 
1,960 
1,760 
1,670 
2,170 

2,060 
1,580 
1,490 
1,490 
1,410 

1,410 
1,860 
1,410 
1,490 
1,580 

1,490 
1,490 
1,410 
1,410 
1,370 

1,830 
1,330 
1,370 
1 760 
4,210 
2,780 



2,170 
1,860 
1,670 
1,490 
1,490 

1,490 
1.410 
1,410 
1,370 
1,370 

1,370 
1,370 
1,410 
1,490 
1,410 

1,410 
1,410 
1,330 
1,370 
3,060 

3,860 
2,650 
2,060 
1,860 
1,680 

1,490 
1,490 
1,410 
2,170 
1,960 



1,860 
1,670 
1,580 
1,580 
1,580 

1,580 
1,580 
1,760 
1,760 
1,580 

1,580 
1,760 
1,860 
1,860 
1,760 

1,760 
1,670 
1,670 
1,580 
1,580 

1,580 
1,490 
1,490 
1,490 
1,580 

1,860 
1,760 
1,670 
1,580 
1,580 
1,410 



1,410 
1,370 
1,330 
1,410 
1,370 

1,760 
2,520 
1,330 
2,170 
1,960 

14,700 
39,300 
15,900 
10,600 
9,320 

9,580 
7,120 
5 150 
3,860 
3,530 

4,580 
11,400 
11,700 
7,600 
5,550 

4,580 
3,860 
6,400 
15,300 
15,600 
17,700 



12,500 
8,800 
8,080 
6,880 
5,550 

4,960 
4,390 
4,210 
4,030 
3,860 

3,530 
3,530 
3,860 
4,390 
8,560 

5,550 
7,120 
5,750 
4,210 
4,770 

4,770 
4,210 
4 030 
3,690 
3,530 

3,370 
3,210 
3,060 



2,920 
2,920 
2,780 
2,780 
2,650 

2,650 
2,650 
2,650 
2,520 
2,520 

2,520 
2,400 
2,400 
2,400 
2,400 

2,280 
2,170 
2,170 
2,170 
2,280 

2,400 
2,400 
2,400 
2,280 
2,280 

2,060 
2,060 
2,060 
1,960 
1,960 
1,960 



2,060 
2,060 
2,060 
1,960 
1,960 

2,170 
3,210 
6,880 
7,600 
7,840 

6,180 
3,860 
2,920 
2,650 
2,400 

2,400 
2,280 
2,520 
2,520 
2,280 

2,170 
2,060 
2,060 
1,960 
1,860 

2,780 
3,060 
3,060 
6,400 
10,900 



12,800 
9,320 
5,550 
4,210 
3,530 

2,780 
2,520 
2,520 
2,400 
2,280 

2,170 
2,060 
2,520 
5,750 
4,210 

3,370 
2,520 
2,280 
2,060 
1,960 

1,860 
1,960 
2,060 
2,170 
2,400 

2,280 
2,060 
1,580 
1,410 
1,370 
1,330 



1,290 
1,250 
1,180 
1,140 
1,220 

1,860 
2,400 
2,520 
2,920 
3,370 

6,180 
4,580 
4,390 
2,170 
1,580 

1,410 
1,290 
2,170 
1,670 
1,410 

1,670 
1,760 
1,410 
1,490 
1,110 

1,180 
1,490 
1,330 
1,860 
4,770 



5,150 
3,210 
2,060 
1,410 
1,220 

1,110 

920 

980 

1,110 

1,200 

860 
800 
710 
655 
630 

608 
606 
630 
710 
1,490 

1,410 
1,220 
1,180 
1,370 
4,580 

4,770 
4,770 
14,700 
10,900 
4,390 
3,060 



4,300 
4,960 
13,600 
7,360 
4,580 

2,780 
1,960 
1,580 
1,370 
1,580 

5,150 
2,060 
1,330 
1.370 
1,110 

1,010 
1,080 
950 
1,290 
1,330 

1,110 
950 
800 
710 
740 

800 

655 

050 

1,580 

1,140 

1,370 



2,280 
l;670 
1,580 
6,180 
4,030 

2,060 
1,410 
1,410 
1,330 
1,080 



800 
830 
80O 



740 
055 

710 

2,000 
2,280 
2,170 

1,700 
l,OiO 



860 
1,040 
2,7W 
3,060 



Monthly discharge of Tallapoosa River at Sturdevant, Ala., for the year ending Sept, SO, 

1918. 
[Drainage area, 2,460 square miles.] 



Month. 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year 



Discharge in second-feet. 



Maximum. 



8,800 
3,860 
1,860 
39,300 
12,500 
2,920 
10,900 
12,800 
6,180 
14,700 
13,600 
6,180 



1,330 

1,330 

1,410 

1,330 

3,060 

1,960 

1,860 

1,330 

1,110 

608 

655 

655 



606 



Mean. 



2,160 
1,730 
1,650 
7,740 
5,160 
2,390 
3,470 
3,140 
2,140 
2,530 
2,310 
1,640 



3,000 



Per 
square 
mile. 



0.878 
.703 
.671 
3.15 
2.10 
.972 
1.41 
1.28 
.870 
1.03 
.030 
.667 



1.22 



Run-off 
(depth in 
inches CO 
drainage 

area). 



1.01 

.78 

.77 

3.63 

2.19 

1.12 

1.57 

1.48 

.07 

1.19 

1.08 

.74 



16.53 
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UitodUmtou* dUtharge meoiuremenU in m)uik AtlanUe and eatUm Oulf of Mesko 
dramage banns during tke year aiding September 30, 1918, 



Dftte. 


Stiwm. 


Tribataryto— 


Locality. 


a. 


Dto- 
diarge. 


Jazu 19 
29 


RoanolDe RlT«r 

Caiw Fear River 

Lower Uttte River.... 
....do 


Atlaptic Ocean 

do 


Former pi^bc station at 
Southern Hallway bridge 
at Randolph, Va. 

H^jb^U Fayette. 

H^^^ br«.e u Man. 

Lamoot's bridge, 4 miles 
upstream from Uancfaes- 
ter,N.C. 

Rockflsh bridge, half a mile 
upstream from mouth of 
Uttle Rockflsh Creek. N.C. 

Rockflsh bridce, half a mile 
above moutn. 

Just below Beaver Lake, at 
bridce on Fayetlevflie- 
Carthage road, N.C. 

Highway bridge at Bridge- 
water, N.C. 

One mfle above mouth at 
Bridgewater. N. C. 

At Augusta, Oa 


• 4.40 

• 6.20 

8.26 
2.56 


1,660 
213 
188 


29 
Julr 1 

1 


Cape Fear River 

do 


Rockflsh Creek 


do 


2S4 


1 
Ixsm 29 


Uttte Rockflsh Creek.. 
Besver Creek 


Ro<Ailah Creek 

Uttle Rockflsh Creek. 

Wateree River 

Catawba River 

Diverts from Savan- 
nah River. 
Savannah River 


78 
10.2 


29 
27 


Catawba River 

T/tnyflle Riv^w 


333 

125 


Septic 
19 


Intake canal to John P. 
King's oottoomUl. 

Tailraoe of the Suther- 
land oottoo mUl. 


m2 


do 




158 













SlwuM dralain iate Matam Gair ef Mtfka. 



Aug. 27 

July 31 

Sept. 8 

7 


Big Potato Cieek 

Taflapoosa River 

Etowah River 


Flint River 


At Nelson's hichway bridge, 
6 miles wei^ of Thomas- 
ton, Oa. 

Former gaging station at 

Ball Oround, Oa. 
Half a mile above mouth, 

near Canton, Oa. 


3.96 
2.60 


36.2 


Alabama River 

Coosa River 


4,640 
453 


Chamblee Creek 


Etowah River. .... 


5.8 









• United States Weather Bureau gage. 
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Apalachioola River basin, gaging-statioii reo- 
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AathorlzatlaQofthework 5 

Ben Oroond, Oa., Etowah River at 53 
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Cart€r5vllle,Va., James River at 11-12 
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Chattooga River near TaUulah Falls, Ga. . . . 21-22 

Cbattahoodiee River at West Point, Oa 30-37 

near Gainesville, Oa 33 

near Norcross, Oa 84-35 

Owtatee River at New Bridge, Oa. 38 

Qiikkrsburg, Ala., Coosa River at 48-49 

Coiombus Power Ca, cooperation by 9 

Computation, accuracy of results of. 8-0 

Conecuh River at Beck, Ala 44-46 

CoDtrol, definition of e 

Cooperation, acknowledgments tor 9 

Coosa River at Chiklersburg, Ala 48-49 

CalIodMi,Ga., Flint River near 40-42 

CoRant meter. Price, plate showing 8 

Data, accuracy dt 8-0 

explanation of 7-8 

Definition of terms 5 

Division of work 9 

Doimaha,N.C., Yadkin River at 10-17 

Eacamfala River basin, gaging-station records 

in 44-48 

Etowah River at Ban Ground, Ga. 53 

near Roma^ Oa 49-61 



. Page. 

FayetteviUe, N.C.,Cape Fear Riverat. 53 

Flint River at Albany, Ga. 42-4$ 

near Cullodan, Ga , 40-42 

near Woodbury, Ga 39-40 

Fraley's Ferry, Oa., Oconee River at 31-32 

Fries water-stage recorder, plate showing... 9 

Gainesville, Oa., Cbattahoodiee River near. . 33 
Georgia Railway & Power Ca, cooperation 

by 9 

Greensboro, Ga., Oconee River near 29-^ 

Gurley printing water-stage recorder, plate 

showing 9 

James River at Budianan,Va. 9-11 

at Cartersville, Va U-12 

Juliette, Ga.,Ocmulgee River at. 27-29 

Juliette Milling Ca,coop«ratioo by 9 

King, John P., cotton mUlof, intake canal to, 

at Augusta, Ga 53 

Lakemant,Oa.,Tallulah River near 24-25 

Tiger Creek at 26-27 

Lbiville River at BridgewatBr,N.C 53 

Little Potato Creek near Yatesville, Ga. 43-44 

Little Rockflsh Creek at Rockflsh bridge, N.C. 53 
Lower' Little River at and near Manchester, 

N.C 53 

Manchester, N. C, Lower Little River at and 

near 53 

Milledgeville,Ga., Oconee River near 31-32 

Milstead, Ala., Tallapoosa River at 53 

Mobile River basin, gaging-station records in. 46^ 

New Bridge, Ga.,Che8Utee River at 38 

Norcross, Ga., Chattahoochee River near 34-35 

Ocmulgee River at Juliette, Ga. 27-29 

Oconee River at Fraley's Ferry, near Mil- 

ledgeville, Ga. 31-32 

near Greensboro, Ga. 29-30 

Old Gaston, N. C, Roanoke River at 14-15 

Oostanaula River at Resaca, Ga 46-47 

Peedee River basin, gaging-station records in. 16-19 
Price current meter, plate showing 8 

Randolph, Va., Roanoke River at 53 

Resaca, Ga., Oostanaula River at 46-47 

Rhodhiss, N.C.,Catowba River at 19-20 

Rhodhi<« ManuAkCturlng Ca , cooperation by. 9 

Roanoke River at Old Gaston, N.C 14-15 

at Randolph, Va 53 

at Roanoke, Va. 13-14 

55 



Digitized by 



Google 



66 



INDEX. 



-•He. 

Rockflsh Greek at Rockflsh bridge, N. C 53 

Rome, Oa., Etowah RiYer near 49-41 

Rtm-off (depth in inches), definition of 6 

Salisbary^N.C, Yadkin River near 17-10 

Santee River basin, gaging-station records in. 19-aO 
Savannah River basin, gaging-station records 

in 21-27 

Scope of the work 6-« 

Second-foot, definition of 9 

Second-foot per square mile, definition of 

Seed, Oa., Tallulah River near 23-23 

Stagfr<lisdiarge relation, definition of 

Stevens continuous waterstage recorder, plate 

showing 9 

Stordevant, Ala., Tallapoosa River at 51-52 

TaUi^MMsa River at Milstead, Ala 53 

at Sturdevan t , Ala 51-52 

Tallassee Power Co., cooperation by 9 

TaUulah Falls, Qa.,Chatooga River near.... 21-22 



Fife. 

TaUulah River near Laktfiuiit,Oa 34-2S 

near Seed, Oa 2J-a 

Terms, definitions ol 6 

ThomastOD,Oa., Big Potato Creek west d.. S3 

Tiger Greek at LakemontfOa. 25-27 

ToUer Creek near Yatesville,Ga 43-H 

United States Weather Bareau, coqpermtlfln 

by • 

Virginia Railway & Power Co., ooop«atiai 

by • 

Water-stage recovden, plate showing • 

West Point, Oa., Chattahoodiee River at... 3^47 
Woodbary,Oa.,Fhnt River near 30-40 

Yadkin River at Dcnnaha,N.C 16-17 

near Salisbury, N. C 17-M 

Yatesville, Oa., Little Potato Creek near 43-44 

Zero fiow, point of, definition of 6 
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STREAM-GAGING STATIONS AND PUBLICATIONS 
REUTING TO WATER RESOURCES. 



INTBODTTCnON. 

Investigation of water resources by the United States Geological 
Survey has consisted in large part of measurements of the volume of 
flow of streams and studies of the conditions affecting that flow, but 
it has comprised also investigation 'of such closely allied subjects as 
irrigation, water storage, water powers, ground waters, and quality 
of waters. Most of the results of these investigations have been 
published in the series of water-supply papers, but some have ap- 
peared in the bulletins, professional papers, monographs, and annual 
reports. 

The results of stream-flow measurements are now published 
annually in 12 parts, each part covering an area whose boimdaries 
coincide with natural drainage features as indicated below: 

Part I. North Atlantic slope baaii^. 

II. South Atlantic slope and eastern Gulf of Mexico basins. 
III. Ohio River basin. 
rV. St. Lawrence River basin. 

V. Upper Missieeippi River and Hudson Bay basins. 
VI. Missouri River basin. 
VII. Lower Mississippi River basin. 
VIII. Western Gulf of Mexico basins. 
IX. Colorado River basin. 

X. Great Basin. 
XI. Pacific slope basins in Califomia. 
XII. North Pacific slope basins; in three volumes: 

A. Pacific slope basins in Washington and upper Columbia River basin. 

B. Snake River basin. 

C. Lower Columbia River basin and Pacific slope basins in Oregon. 

BOW OOVEBNHENT BEPOBTS KAY BE OBTAmED OB C0NSX7LTED. 

Watpo'-eupply papers and other publications of the United States 
Geological Survey containing data in regard to the water resources of 
the United States may be obtained or consulted as indicated below: 

1. Copies may be obtained free of charge by applying to the 
Director of the Geological Survey, Washington, D. C. The edition 
printed for free distribution is, however, small, and is soon exhausted. 

2. Copies may be purchased at nominal cost from the Superintend- 
ent of Doctmients, Government Printing OflSce, Washington, D. C, 
who will on application furnish lists giving prices. 

m 
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3. Sets of the reports may be consulted in the libraries of die 
principal cities in the United States. 

4. Complete sets are available for consultation in the local offices 
of the water-resources branch of the Geological Survey, as follows: 

Boston, Mass., 2500 Customhouse. 

Albany, N. Y., 704 Journal Building. 

Atlanta, Ga., Post Office Building. 

Madison, Wis., Capitol Building, care of Railroad Commiflaion of WiBConsin. 

Helena, Mont., Montana National Bank Building. 

Topeka, Kans., 23 Federal Building. 

Denver, Colo., 403 New Poet Office Building. 

Salt Lake City, Utah, 313 Federal Building. 

Boise, Idaho, 615 Idaho Building. 

Tucson, Ariz., University of Arizona.* 

Austin, Tex., Capitol Building. 

Portland, Oreg., 606 Post Office Building. . 

Tacoma, Wash., 406 Federal Building. 

San Francisco, Cal., 328 Customhouse. 

Los Angeles, Cal., 619 Federal Building. 

Honolulu, Hawaii, 25 Capitol Building. 

A list of the Geological Survey's publications may be obtained by 
applying to the Director of the United States Geological Survey, 
Washington, D. C. 

STBEAM-FLOW BEPOBTS. 

Stream-flow records have been obtained at more than 4,500 points 
in the United States, and the data obtained have been published in 
the reports tabulated below: 

Stream-flow data in reports of the United States Geological Siurvey. 
[AsAnntial Report; BssBoUetlD; WsWater^upply Paper.) 



Report. 


Character of data. 


Year. 


10th At pt. 2 


DescrlptlTe inforroatinn only 




nthA, pt.2 


Monthly dl«)<!h«nm AnH descrintiye infoflQation. . . . 


1884 to Sept, 

189a 
1884 to June 30, 


12th A, pt 2 


do. 


13thA,pt.8 


Mean disch^^ In seoond-fect 


1«»L 
1884 to Dec. 31, 


14th At pt. 2 


Monthly difK^iAT^ Hnne-time rorords. 1R71 to \KKi) 


1892. 
18S8 to Dec. 31i 


BWL 




1898. 
1898 and i^ 


16th A, pt. 2 


Descriptive information only 




B140...r. 


Descriptions, measurements', gage heights . ratings , and montlily 
discharge (also many data covering earlier years). 

Cage heights (also gage heights (or earlier years) 

Descriptions^ meAsurements, ratings, and monthly discharge 
(also similar data for some earlier years). 

8tatest eastern Mississippi River, and Missouri River above 
Junction with Kansas. 

sippi River below JuncUon of M&ouri and Platte, and west- 
em United States. 

Descriptions, measurements, ratings, and monthly disdiarge 
(also some long-time records). 

Measurements, ratings, and gage heights, eastern United 
States, eastern Mississippi River, and Missouri River. 


1895u 


Wll. 


1880. 


18th A, pt. 4 


IKOKand 1SQ6. 


W15. 


1S87 


W16. 


1897. 


10th A, pt. 4 


1897 


W27. 


1898. 







Digitized by 



Google 



STREAM-GAGING STATIONS AND PUBLICATIONS. V 

Stream-flew data in reports of the United States Oeoloffical Survey — Continiied. 



Report. 



Character of date. 



Tear. 



W2S. 

»thA,pt.4., 
W85to39.... 
21stA.pt. 4.. 
W47toS2.... 
22dA,pt4.. 

W65,e». 

W75l 

W82to8S...., 
WWtolOO... 
Wl24tol35.. 
W 165 to 178.. 
W 201 to 214.. 
W241to252.. 
W 261 to 272.. 
W 281 to 292.. 
W 301 to 312.. 
W321to332-. 
W 351 to 362.. 
W 3S1 to 3M.. 
W 401 to 414.. 
W 431 to 444.. 
W 451 to 464.. 
W471t0 484.. 



Measurements, ratines, and gige heigjiits, AAansas River and 

western United States. 
Monthly discharge (also Im' many earlier years).. 



Descriptions, measurements, gage heights, and ratin^t. . 
Monthly discharge . 



Descriptions, measuremoits, gage hei^^ts, and ratings.. 

Monthly discharge , 

Descriptions, meastnrements, gage heights, and ratings.. 

Monthly discharge 

Complete data. 



..do.. 
..do., 
..do., 
..dn.. 
..do 



.do., 
.do.. 
..do., 
.do.. 
..do., 
.do.. 
..do., 
.do., 
.do.. 



1398L 

laoa 
isogi 

18M. 
1900. 

i9oa 

190L 

1901. 

19(12. 

1903. 

1904. 

1906u 

1900. 

1907-8 

1909. 

19ia 

1911. 

1912. 

1913. 

1914. 

191& 

191ft. 

1917. 

191& 



Non.— No data regarding stream flow are given in the 15th and 17th annual reports. 

The records at most of the stations discussed in these reports 
extend over a series of years, and miscellaneous measurements at 
many points other than r^ular gaging stations have been made 
each year. An index of the reports containing records obtained 
prior to 1904 has been published in Water-Supply Paper 119. 

The following table gives, by years and drainage basins, the num- 
bers of the papers on surface-water supply published from 1899 to 
1918. The data for any particular station will in general be foimd 
m the reports covering the years during which the station was main- 
tained. For example, data for Machias River at 'Whitneyville, Me., 
1903 to 1918, are published in Water-Supply Papers 97, 124, 165, 201, 
241, 261, 281, 301, 321, 351, 381, 401, 431, 451, and 471, which con- 
tain records for the New England streams from 1903 to 1918. Ke- 
sTilts of miscellaneous measurements are published by drainage 
basins. 

In these papers and in the following lists the stations are arranged 
in downstream order. The main stem of any river is determined 
by measuring or estimating its drainage area — ^that is, the headwater 
stream havmg the largest drainage area is considered the continua- 
tion of the main stream, and local changes in name and lake surface 
are disr^arded. All stations from the source to the mouth of the 
mam stem of the river are presented first, and the tributaries in 
r^alar order from source to mouth follow, the streams in each 
tributary basin being listed before those of the next basin below. 

In exception to this rule the records for Mississippi River are 
given in four parts, as indicated on page III, and the records for large 
lakes are presented in order of streams aroimd the rim of the lake. 
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OAGIKG STATIONS. VU 

PBIHOZPAL 8TBBAXS. 

The south Atlantic slope and eastern Gulf of Mexico drainage 
basins include streams flowing into the Atlantic Ocean and Gulf of 
Mexico from York River, Va., to Pearl River, Miss., inclusive. The 
pnncipal streams in this division are James, Roanoke, Cape Fear, 
Yadkin, Santee, Savannah, Altamaha, Apalachicola, Chotawhatchee, 
Mobile, and Pearl. The streams drain wholly or in part the States 
of Alabama, Florida, Georgia, Mississippi, North Carolina, South 
Carolina, and Virginia. 

In addition to the annotated list of publications relating specifi- 
cally to the section, these pages contain a similar list of reports that 
are of genial interest in many sections and cover a wide range of 
hydrologic subjects, and also brief references to reports published by 
State and other organizations. (See p. XVII.) 

OAaiNa STATIONS. 

Note. — Dash after a date indicates that station was being maintained September 
30, 1918; period after a date indicates discontinuance. Tributaries axe indicated 
by indention. 

JAMBS RIYBR BASIN. 

Jackson River (head of James) at Covington, Va., 1907-B. 
James River at Buchanan, Va., 1895- 
James River at Holcomb Rock, Va., 1900-1915. 
James River at Cartersville, Va., 1899- 

Cowpasture River near Gifton Forge, Va., 1907-8. 

North River near Glasgow, Va., 1895-1905. 

Appomattox River at Mattoax, Va., 1900-1905. 

ROANOKB RIVER BASIN. 

Roanoke River at Roanoke, Va., 189^ 

Roanoke River at Randolph, Va., 1900-1906. 

Roanoke River above Dan River, at Clarksville, Va., 1895-1898. 

Roanoke River at Old Gaston, N. C, 1911- 

Roanoke River near Weldon, N. C, 1912. 

Roanoke River at Neal, N. C, 1896-1903. 

Tinker Creek at Roanoke, Va., 1907-8. 

Back Creek near Roanoke, Va., 1907-8. 

Dan River at Madison, N. C.^ 1903-1908. 

Dan River at South Boston, Va., 1900-1907. 

Dan River at darksvUte, Va., 1895-1898. 
Banister River at Houston, Va., 1904-6. 

TAR RIVER BABIN. 

Tar River near Tarboro, N. 0., 1896-1900. 

NBUSB RIYBR BABIN. 

Neuse River near Selma, N. C, 189^1900. 
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OA^ niAR BHTER BASIN. 

Haw River (head of Gape Fear River) near Moncure, N. C, 1898-99. 
Cape Fear River near Fayetteville, N. C, 1889-1903. 

Deep River near Cumnock, N. C, 1900-1902. 

Deep River near Moncnre, N. C, 1898-99. 

Rockftdi Creek near Brunt, N. C, 1902-3. 

TADKIN (or PBBDBB) RIVER BASIN. 

Yadkin River (head of Peedee River) at North Wilkesboro, N. C, 1903-1909. 

Yadkin River at Siloam, N. C, 1900-1901. 

Yadkin River at Donnaha, N. C, 1913- 

Yadkin River near Salisbury, N. C, 1895-1909; 1911- 

Yadkin Rivor near Norwood, N. C, 1890-1899. 

Yadkin River near Peedee, N. C, 1906-1912. 

Peedee River at Cheraw, S. C, 1909-1912. 

8ANTBB RIVER BASIN. 

Catawba River (head of Santee River) at Old Fort, N. C, 1907. 

Catawba River near Morganton, N. C, 1900; 1903-1909. 

Catawba River at Rhodhiss, N. C, 1917- 

Catawba Rivor at Catawba, N. C, 1896-1902. 

Catawba River near Catawba, S. C, 1903-1905. 

Catawba River near Rock Hill, S. C, 1895-1903. 

Wateree River (lower part of Catawba) near Camden, S. C, 1903-1910. 

Mill Creek at Old Fort, N. C, 1907. 

Linville River at Fonta Flora, N. C, 1907-8. 

linville River near Bridgewater, N. C, 1900. 

John River at CoUettsville, N. C, 1907. 

John River near Morganton, N. C, 1900-1901. 

Broad River (of the Carolinas), head of Congaree River, at Uree, N. C, 1907-1909. 

Broad River (of the Carolinas) at Dellinger, S. C, 1900-1901. 

Broad River (of the Carolinas) near Gaffney, S. C, 1896-1899. 

Broad River (of the Carolinas) at Alston, S. C, 1896-1907. 
Green River near Saluda, N. C, 1907-1909. 
Second Broad River near Logans Store, N. C, 1907-8. 
Saluda River near Waterloo, S. C, 1896-1905. 
Saluda River near Ninety Six, S. C, 1905. 

BDISTO RIVER BASIN. 

Four Hole Creek near Ridgeville, S. C, 1914-1917. 

SAVANNAH RIVER BASIN. 

Chattooga River (head of Savannah River) near Clayton, Ga., 1907-8. 

Chattooga River near Tallulah Falls, Ga., 1917- 

Tugaloo River (continuation of Chattooga River) near Toccoa, Ga., 1907-S. 

Tugaloo River near Madison, S. C, 1898-1901; 1903-1910. 

Savannah River near Calhoun Falls, S. C, 1896-1903. 

Savannah River at Woodlawn, S. C, 190&-1910. 

Savannah River at Augusta, Ga., 1884-1906. 

Stekoa Creek near Clayton, Ga., 1907-8. 

Tallulah River near Seed, Ga., 1916- 

Tallulah River near Lakemont, Ga., 1916- 
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Savaimah River at Augusta, Ga., 1899-1906— Continued. 
TBdlulah River at Mathis, Ga., 1912-1916. 
Tallulah River at Tallulah Falls, Ga., 1900-1901; 1904-1912. 

Tiger Creek at Lakemont, Ga., 1916- 
Chauga River near Madison, S. C, 1907. 
Seneca River near Clemson Collie, S. C, 1903-1905. 
Broad River ^of Georgia) near Carlton, Ga., 1897-1913. 

OOBECHEE RIVER BASIN. 

Ogeechee River near Millen, Ga., 1903. 

Williamsons Swamp Creek near Davisboro, Ga., 1903-4. 
Oanoochee River near Groveland, Ga., 1903-1907. 

I 

ALTAMAHA RIVER BASIN. I 

South Riv^ (bead of Ocmulgee River, which is head of Altamaha River) netf | 

Lithonia, Ga., 1903-4. ' 

Ocmulgee River near Jackson, Ga., 1906-1915. 
Ocmulgee River near Flovilla, Ga., 1901-1905. 
Ocmulgee River at Juliette, Ga., 1916- 
Ocmulgee River at Macon, Ga., 1893-1913. 

Yellow River at Almon, Ga., 1897; 1899-190L 

Alcovy River near Covington, Ga., 1901-1904. 

Alcovy River near Stewart, Ga., 1905-6. 

Towallga River near Juliette, Ga., 1899-1901. 

Oconee River at Bamett Shoals, near Watkinsville, Ga., 1902. 

Oconee River near Greensboro, Ga., 1903- 

Oconee River at Carey, Ga., 1896-1898. 

Oconee River at Fraleys Ferry, near Milledgeville, Ga., 1906-1908; 190^ 

Oconee River at Milledgeville, Ga., 1903-1905. 

Oconee River at Dublin, Ga., 1894-1913. 

Middle Oconee River near Athens, Ga., 1901-2.* 
Apalachee River near Buckhead, Ga., 1901-1908. 

Ohoopee River near Reidsville, Ga., 1903-1907. 

ST. JOHNS RIVER BASIN. 

Silver Spring near Silver Springs, Fla., 1906-7. 

FLORIDA EVERGLADES DRAINAGE CANALS. 

North New River canal near Fort Lauderdale, Fla., 1913. 
North New River canal near Rita, Fla., 1913. 
South New River canal near Zona, Fla., 1913. 
South New River canal near Rita, Fla., 1913. 
Miami canal near Miami, Fla., 1913. 

SUWANNEE RIVER BASIN. 

Suwannee River near White Springs, Fla., 1906-1908. 

APALACHICOLA RIVER BASIN. 

Chattahoochee River (head of Apalachicola River) near Ariel, Ga., 1907-1909. 
Chattahoochee River near Leaf, Ga., 1907. 
Chattahoochee River near Gainsville, Ga., 1901-1903; 1917-18. 
Chattahoochee River near Buford, Ga., 1901. 
Chattahoochee River near Norcross, Ga., 1903- 
112130**— 20— w 8 P 472 5 
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Chattahoochee River at Oakdale, Ga., 1895-1904. 
Chattahoochee River at Weet Point Ga., 1896-1910; 1912- 
Chattahoochee River at Columbus, Ga., 1912. 
Chattahoochee River at Alaga, Ala., 190^-1912. 
Soque River near Demoreet, Ga., 1904-1909. 
Cheetatee River at New Bridge, Ga., 1917-18. 
Sweetwater Creek near Austell, Ga., 1904-6; 1913. 
Flint River near Molina, Ga., 1897-98. 
• Flint River near Woodbury, Ga., 1900- 
Flint River near Musella, Ga., 1907. 
Flint River near Culloden, Ga., 1911- 
Flint River near Montezuma, Ga., 1905-1909; 1911-12. 
Flint River at Albany, Ga., 1897- 
Flint River at Bainbridge, Ga., 190&-1913. 

Little Potato (Tobler) Creek near Yatesville, Ga., 1914-1918. 
Kinchafoonee Creek near Leesbuig, Ga., 1905-1909. 
Kinchafoonee Creek near Albany, Ga., 1903. 
Muckalee Creek near Albany, Ga., 1903. 
Ichawaynochaway Creek atMilford, Ga., 1905-1907. 
Chipola River at Altha, Fla., 1912-13. 

CHOCTAWHATCHEE RIVER BASIN. 

Choctawhatchee River near Newton, Ala., 1900-1908; 1911-12. 
Choctawhatchee River near Geneva, Ala., 1904. 

Double Bridges Creek at Geneva, Ala., 1904. 

Pea River at Pera, Ala, 1904-1913. 

Pea River at Elba, Ala. 1906. 

ESCAMBIA RIVBR BASIN. 

Conecuh River at Beck, Ala., 1904- 

MOBILE RIVER BASIN. 

Cartecay River (head of Mobile River) near Cartecay, Ga., 1904-5; 1907. 
Coosawattee River (continuation of Cartecay River) at Carters, Ga., 1896-1908. 
Oostanaula River (continuation of Coosawattee River) at Resaca, Ga., 1892-1901; 

190&- 
Coosa River (continuation of Oostanaula River) at Rome, Ga., 1897-1903. 
Coosa River at Lock No. 4, above Riverside, Ala., 1890-1901. 
Coosa River at Riverside, Ala., 1896-1916. 
Coosa River at Lock No. 5, near Riverside, Ala., 1892-1899. 
Coosa River at Childersburg, Ala., 1914- 
Coosa River at Lock No. 12, near Clanton, Ala., 1912-1914. 
Coosa River at Lock No. 18, near Wetumpka, Ala., 1912-1914. 
Coosa River near Wetumpka, Ala., 1896-1898. 

Alabama River (continuation of Coosa River) at Montgomery, Ala., 1899-1903. 
Alabama River at Selma, Ala., 1899-1913. 

Ellijay River at Ellijay, Ga., 1907. 

Conasauga River at Beaverdale, Ga., 1907-8. 

Etowah River near Ball Ground, Ga., 1907-1915. 

Etowah River at Canton, Ga., 1892-1905. 

Etowah River near Rome, Ga., 1904- 

Etowah River at Rome, Ga., 1903. 

Amicalola River near Potts Mountain, Ga., 1907-8; 1910-1913. 
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Alabama River at Selma, Ala., 1899— 1913— Continued. 
Choccolocco Creek near Jenifer, Ala., 1903-1908. 
Talladega Creek at Nottingham, Ala., 190O-1904. 
Tallapoosa River at Sturdevant, Ala., 190O- 
Tallapoosa River near Susanna, Ala., 1900-1901. 
Tallapoosa River at Cherokee Bluffs, near Tallassee, Ala., 1912-1914. 
Tallapoosa River at Milstead, Ala., 1897-1903. 

Little Tallapoosa River near Wedowee, Ala., 1913-14. 
Hillabee Creek near Alexander City, Ala., 1900-1903. 
Big Sandy Creek n^ar Dadeville, Ala., 1900-1901. 
Cahaba River at Centerville, Ala., 1901-1908. 
Tombigbee River at Colimibus, Miss., 1900-1912. 
Tombigbee River at Epee, Ala., 1900-1901; 1905-1913. 

Black Warrior River (Mulberry Fork of Black Warrior River) near Cordova, 

Ala., 1900-1912. 
Black Warrior River near Coal, Ala., 1908-1910. 
Black Warrior River at Tuscaloosa, Ala., 1889-1905. 
Sipsey Fork of Black Warrior River: 

Clear Creek near Elk, Ala., 1904-5. 
Locust Fork of Black Warrior River at Palos, Ala., 1902-1905. 
Village Creek near Mulga, Ala., 1909-10. 

Camp Branch near Enaley, Ala., 1908-1910. 
Venison Branch near Mulga, Ala., 1908-9. 

PEAKL RrVBR BA8IK. 

Pearl River at Jackson, Miss., 1901-1913. 
Bogue Chitto at Wamerton, La., 1906. 
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BEPOBTS ON WATER BESOTJBCES OF THE S0T7TH ATI^ANTIO AJSm 
EASTEBN OULF STATES. 

WATEB-SUPPLY PAPEBS. 

Water-supply papers are distributed free by the Geological Survey as long as its stock lasts. An astcr^ 
(*) Indicates that this stock has been exhausted. Many of the papers marked in this way may, however, 
be purchased (at price nrfted) from the Superintendent of Documents, Washington, D. C. Omission 
of the price indicates that the report is not obtainable from Government souroes. Water-eopply papas 
are of octavo size. 

*44. Profiles of rivers in the United States, by Henry Gannett. 1901. 100 pp., 11 
pis. 15c. 

Gives elevations and distances along rivers of the United States, and brief descrlpticos 
of many of the streams, including Roanoke, Cape Fear, Peedee, Santee, Savannah, Ooomee, 
Apalachioola, Chattahoochee, Coosa, Tallapoosa, and Black Warrior rivers. 

*67. Preliminary list of deep borings in the United States, Part I (Alabama-Montana), 

by N. n. Darton. 1902. 60 pp. 5c. 
*81. Preliminary list of deep borings in the United States, Part II (Nebraaka-Wyo- 

ming), by N. H. Darton. 1902. 67 pp. 5c. 

A second, revised edition of Nos. 57 and 61 was published in 1905 as Water-8api>ly P^xr 
149 (q. v.). 

62. Hydrography of the southern Appalachian Mountain region, Part I, by H. A. 

Pressey. 1902. 95 pp., 25 pis. 15c. 

63. Hydrography of the southern Appalachian Motmtain region, Part II, by H. A. 

Pressey. 1902. pp. 96-190, pis. 26-44. 15c. 

Nos. 62 and 63 describe In a general way the mountains, rivers, climate, forests, soil, vegeta- 
tion, and mineral resources of the southern Appalachian Mountains, and then discuss in detail 
the drainage basins, giv ing f cr each an account of the physical features, rainfall, forests, minerals, 
transportation, discharge measuroments, and water powers. Most of the streams described 
are tributary through Tennessee River to the Ohio, but Part II (Na 63) includes also descrip- 
tions of several streams in the South Atlantic slope and eastern Gulf of Mexico drainage basins. 

*67. The motions of undergroimd waters, by C. S. Slichter. 1902. 106 pp., 8 pis. 15c. 
Describes artesian wells at Savannah, Ga. 

96. Destructive floods in the United States in 1903, by E. C. Murphy. 1904. 81 
pp., 13 pis. 15c. 

Contains an account of flood on tributaries of Broad River (of the Cardlnas) in Spartanburg 
County, S. C. 

101. Underground waters of southern Louisiana, by G. D. Harris, with discuasioM 

of their uses for water supplies and for rice irrigation, by M. L. Fuller. 1904. 
98 pp., 11 pis. 20c, 

Describes the geology and ground-water conditions of the area, gives data in regard to artesisn 
wells, and outlines methods of well drilling, pumping, and rice irrigation. Includes 23 analyses 
of ground water. 

102. Contributions to the hydrology of eastern United States, 1903; M. L. FuDer, 

geologist in charge. 1904. 522 pp. 30c. 

Contains brief reports on municipal water supplies, wells, and springs of Georgia, Florida, 
Alabama, and Mississippi. The reports comprise tabulated well records, giving informatioo 
as to location, owner, depth, yield, head, etc., supplemented by notes as to elevation above 
sea, materials penetrated, temperature, use, and quality; many miscellaneous analyses. 

xn 
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PUBLICATIONS. Xni 

*103. A review of the laws forbidding pollution of inland waters in the United States, 
by E. B. Goodell. 1904. 120 pp. Superseded by 152. 

Cites stotutory restrictions ef water poUntion in Alabuna, Florida, Georgia,- Mississippi^ 
North Carolina, and Virginia. - ^ »• * 

*107. Water powers of Alabama, with an appendix on stream measurements in Mis- 
sissippi, by B. M. Hall. 1904. 253 pp., 9 pis. 20c. 

Contaii^ gage heights, rating tables, and estimates of monthly discharge at stations on Talla- 
poosa, Coosa, Alabama, Cahaba, Black Warrior, and Tombigb«e rivers and their tributaries: 
gives estimates and short descriptions of water powers. 

110. CJontributions to the hydrology of eastern United States, 1904; M. L. Fuller, 
geologist in charge. 1905. 211 pp., 5 pis. 10c. .-^ 

Contains reports as follows: ^^ 

Experiment relating to problems of well contamination at Quitman, Ga., by S. W. MoCalUe. 
Scope indicated by title. 

Water resources of the Cowee and Plsgah quadrangles. North Carolina, by Hoyt 8. Gale. 
Discusses drainage, springs, and mineral waters of one of the units of the geologic atlas of the 
United SUtes. 

*114. Underground waters of eastern United States; M. L. Fuller, geologist in charge. 
1905. 285 pp., 18 pis. 25c. 

Contains brief reports relating to south Atlantic slope and eastern Gulf of Mexico drainage 
areas, as follows: 

Virginia, by N. H. Darton and M. L. Fuller. 

North Carolina, by M. L. Fuller. 

South Carolina, by L. C. Glenn. 

Georgia, by S. W. McCalUe. 

Florida, by M. L. Fuller. 

Alabama, by A. E. Smith. 

Mississippi, by L. C. Johnson. 

Each of these reports describes the geology of the area in its relation to water supplies, notes 
the principal mineral«prings, and gives list of pertinent publications. 

115. River surveys and profiles made during 1903, arranged by W. C. Hall and J. C. 
Hoyt. 1905. 115 pp., 4 pis. 10c. 

Contains results of surveys made to determine location of undeveloped power sites. Gives 
elevations and distances along Catawba, Tallulah, Chattooga, Tugaloo, Savannah, Broad, 
Ocmulgee, Yellow, South, Alcovy, Towaliga, and Chattahoochee rivers. 

145. Contributions to the hydrology of eastern United States, 1905; M. L. Fuller, 
geologist in charge. 1905. 220 pp., 6 pis. 10c. 

Contains "Notes on certain hot springs of the southern United States," by Walter Harvey 
Weed, including the "Warm springs of Georgia." Describes the location of the springs, the 
geologic conditions, and the composition of the waters (with analyses); estimates discharge. 

♦149- Preliminary list of deep borings in the United States, second edition with 
additions, by N. H. Darton. 1905. 175 pp. 10c. 

Gives by States (and within the States by counties) location, depth, diameter, yield, height 
of water, and other valuable Information concerning wells 400 feet or more In depth: Includes 
all wells listed In Water-Supply Pai>ers 57 and 61; mentions also principal publications relatlog 
to deep borings. 

♦152. A review of the laws forbidding pollution of inland waters in the United States 
(second edition), by E. B. Goodell. 1905. 149 pp. 10c. 

Cites statutory restrictions of water pollution In Alabama, Georgia, Florida, Missis^ppi, 
North Carolina, and Virginia. 

159. Sumary of the underground-water resources of Mississippi, by A. F. Crider 
and L. C. Johnson. 1906. 86 pp., 6 pis. 20c. 

Describes geography, topography, and general geology of the State; discusses the source, 
depth of peneti^tion, rate of percolation, and recovery of groimd waters; artesian requisites, 
and special conditionsin the (Coastal Plain formation; gives notes on wells by counliies, deep well 
records, and selected records in detail; treats of sanitary aspects of wells and gives analyses. 
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*160. Undeiground-water papers, 1906; M. L. Fuller, geologiBt in chazge. 1906. 
104 pp., 1 pi. 

Contains brief report entitled " Peculiar mineral waters from crystalline ro<to of Georgia," 
by Myron L. Fuller, dhwmwing origin of certain mineral springs and wells near Austell; giw 
analyses. 

*162. Destructive floods in the United States in 1905, with a discussion of flood 
discharge and frequency and an index to flood literature, by E. C. Murphy 
and others. 1906. 105 pp., 4 pis. 15c. 

Oives estimates of flood discharge and frequency on Cape Fear, Savannah, Aluhaina, tnd 
Black Warrior rivers. 

*197. Water resources of Georgia, by B. M. and M. R. Hall. 1907. 342 pp., 1 pi. 50c. 
Describes topographic and geologic features of the State; discusses by drainage basins, stream 
flow, river surveys, and water powers. 

236. The quality of surface waters in the United States: Part I, Analj-ses of watw. 
east of the one hundredth meridian, by R. B. Dole. 1909. 123 pp. 10c. 

Describes collection of samples, methods of examination, preparation of solutions, accuracy 
of estimates, and expression of analytical results: gives results of analyses of waters of James, 
Roanoke, Dan, Neuse, Cape Fear, Peedee, Wateree, Saluda, Savannah, Ocmulgee, Oconee, 
Chattahoochee, Flint, Oostanaula, Alabama, Cahaba, Tombigl>ee, and Pearl rivers. 

♦258. Underground water papers, 1910; by M. L. Fuller, F. G. Clapp, G.C.Mateon, 

Samuel Sanford, and II. C. Wolff. 1911. 123 pp., 2 pis. 15c. ContainB: 

Saline artesian waters of the Atlantic coastal plain, by Samuel Sanford. Discusses briefly 

the geology of the coastal plain, the ariesian waters, the occurrence and diaracter of the silt 

waters, the causes of salinity, and lateral changes in salinity. 

*319. Geology and ground waters of Florida, by G. C. Matson and Samuel Sanford. 
1913. 445 pp., 17 pis. 60c. 

Describes the characteristic upland, lowland, and coastal features of the State— the springs, 
lakes, caverns, sand dunes, coral reefs, bars, inlets, tidal runways, pine lands, swamps, keys, 
and ocean currents; discusses in detail the stratigraphic position, lithologic character, thick- 
ness, physiographic expression, structure, and areal distribution of the geologic formations; 
treats of the source, amount, depth, circulation, and recovery of ground waters, the artesian 
waters, and public water supplies; and gives details concerning source, qua!ity, and develop- 
ment of the water supplies by counties. Discusses briefly the quality of the well waten. 

341. Underground waters of the coastal plain of Georgia, by L. W. Stephenson and 
J. 0. Veatch, and a discussion of the quality of the waters, by R. B. Dole. 
1915. 539 pp., 21 pis. 50c. 

Describes the physiographic features of the State, the geologic provinces, the areal distribu- 
tion, stratigraphic position, and lithologic character of the rocks belonging to the geologic sys- 
tems; discusses the source and amount of the ground waters, the uses of the springs and shallow 
and artesian wells, and the distribution of the ground waters in the rooks of the various forma- 
tions; gives details concerning each county. The chapter on the chemical character of the 
waters describes standards (or classidcation and the general requisite of waters (or miscellaneous 
industrial uses and for domestic use; treats a'so of methods of purifying water and of the rela- 
tion of quality to geographic position, to water-bearing stratum, and to depth. 

364. Water analyses from the laboratory of the United States Geological Survey, 
tabulated by F. \V. Clarke, chief chemist. 1914. 40 pp. 5c. 

Contains analyses o( spring and well waters in Virginia, North Carolina, South Carolina, 
and Florida, and o( water (rom the Gul(o( Mexico. 

ANHUAL REPORTS. 

Each of the papers contained in the annual reports was also issued in separate form. 

Annual reports arc distributed (ree by the Geological Survey as long as its stock lasts. An asterisk (♦) 
Indicates that this stock has been exhausted. Many o( the papers so marked, however, may bo purchased 
from the Superintendent op Documents, Washinoton, D. C. 
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PUBLICATIONS. XV 

•Tenth Animal Report of the United States Geological Survey, 1888-89, J. W. Powell, 
Director. 1890. 2 parts. ♦Pt. I. Geology, xv, 774 pp., 98 pis. $2.35. 
Contains: 

General aoootmt of the fresh-wster morasses of the United States, with a descriptioii of the 
Dismal Swamp district of Viiginia and North Carolina, by N. S. Shaler, pp. 235-339, pis. &-19. 
Scope indicated by tiUe. 

Fourteenth Annual Report of the United States Geological Survey, 1892-93, J. W. 
Powell, Director. 1893. (Pt. II, 1894.) 2 parts. *Pt. II. Accompan>4ng 
papers, xx, 597 pp., 73 pis. $2.10. Contains: 

*PotabIe waters of eastern United States, by W. J. MoGee.pp. 1-47. Discusses cistern water, 
stream waters, and ground waters, including mineral springs and artesian wells. 

PROFESSIONAL PAPERS. 

Professional papers are distributed free by the Geological Survey as long as Its stock lasts. An asterisk (*) 
indicates that this stock has been exhausted. Many of the papers marked with an asterisk may, how- 
ever, be purchased from the Superintendent of Documents, W ashinoton, D. C. Professional papers 
are of quarto size. 

*37. The Southern Appalachian forests, by H. B. Ayers and W. W. Ashe. 1905. 291 
pp., 37 pis. 80c. 

Describes the relief, drainage, climate, natural resources, scenery, and water supply of the 
aoathem Appalachian forests, the trees, shrubs, and rate of growth; gives details concerning 
forests by drainage basins, including New, Holston (southern tributaries of South Fork only)« 
Watauga, Nolichucky, French Broad, Pigeon, Little Tennessee, Hiwassee, Tallulah-Chattooga, 
Toxaway, Sa!uda and First and Second Broad rivers, Catawba and Yadkin rivers, describing 
many of the tributaries of each of the master streams. 

*72. Denudation and erosion in the southern Appalachian r^on and the Monon- 
gahela basin, by L. C. Glenn. 1911. 137 pp., 21 pis. 35c. 

Describes the topography, geology, drainage, forests, climate, and population, and transporta> 
tion facilities of the region, the re'atlon of agriculture, lumbering, mining, and power develop- 
ment to erosion and denudation, and the nature, effects, and remedies of erosion; gives details 
of conditions in Holston, NoHchucky, French Broad, Little Tennessee, and Hiwassee River 
basins, along Tennessee River proper, and in the basins of the CoosarAIabama system, Chattik 
boochee. Savannah, Saluda, Broad, Catawba, Yadkin, New, and Monongahela rivers. 

*90. Shorter contributions to general geology, 1914; Da\'id White, chief geologist. 
1915. 199 pp., 21 pis. 40c. 

Issued a!so in separate chapters. The following paper relates in part to ground water: 
(h) A deep well at Charleston, S. C, by L. W. Stephenson, with a report on the mineralogy 
of the water, by Chase Pahner (pp. 6^94). 

BXJxxETnrs. 

An asterisk (*) indicates that the Oeologioal Survey's stock of the paper is exhausted. Many of the papers 
so marked may be purchased from the Superintendent or Documents, Washington, D. C. Bulletins 
are of octavo size. 

*138. Artesian- well prospects in the Atlantic Coastal Plain r^on, by N. H. Darton. 
1896. 232 pp., 19 pis. 

Describes the general geologic structure of the Atlantic Coastal Plain region and simimarixes 
the condition? afTectlng subterranean water In the Coastal Plain; discusses the general geologic 
relations in New Vork, southern New Jersey, Delaware, Maryland, District of Columbia, Vh> 
ginia, North Carolina, South Carolina, and eastern Georgia; gives for each of the States a list of 
the deep wells and discusses well prospects. The notes on the wells that follow the tabulated 
lists contain many sections and analyses of the waters. 

*264. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A. C. 
Veatch. 1905. 106 pp. 10c. 

Discusses the importance of accurate well records to the driller, to owners of oil, gas, and 
water wells, and to the geologist; describes the general methods of work; gives tabulated records 
of wells in Alabama, Florida, Georgia, Mississippi, and North Carolina, and detailed records 
of wells in Hancock and Jackson counties, Mississippi. These wells were selected because they 
give definite stratigraphic information. 
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*298. Record of deep-well drilling for 1905, by M. L. Fuller and Samuel Sanfcad. 
1906. 299 pp. 25c. 

Qlves an account of progress in the ooUection of weU records and samples; contains tabulated 
records of wells in Alabama, Florida, Georgia, Mississippi, North Carolina, Sooth Carolins, and 
Virginia; and detailed records of wells in Madison, Marengo, and Mobile coonties, Alabama; 
Duval, Escambia, Sumter, and Volusia counties, Florida; Chatham, Decatur, Fulton, "Bienx, 
and Tattnall counties, Georgia; Lenoir, Now Hanover, and Moore counties. North CaroUna; 
Hancock, Harrison, Jackson, Jones, Marshall, Newton, and Pancla counties, Mississippi; and 
Aiken, Barnwell, Charleston, Hampton, Loc, and Orangeburg counties. South Carolina. The 
wells of which detailed sections are given were selected because they afford valuable stratigraphk 
information. 

QEOLOGIC FOLIOS. 

Under the plan adopted for the preparation of a geologic map of the United States 
tiie entire area \b divided into small quadranglee, bounded by certain meridians and 
parallels, and these quadrangles, which nimiber several thousand, are separately 
surveyed and mapped.* The unit of survey is also the imit of publication, and the 
maps and description of each quadrangle are issued in the form of a folio. When all 
the folios are completed they will constitirte the Geologic Atlas of the United States. 

A folio is designated by the name of the principal town or of a prominent natural 
feature within the quadrangle. Each folio includes maps showing the topography, 
geology, undergroimd structure, and mineral deposits of the area mapped and several 
pages of descriptive text. The text explains the maps and describes the topographic 
and geologic features of the country aod its mineral products. The topc^^raphic map 
rfiows roads, railroads, waterways, and, b> contour lines, the shapes of the hills and 
valleys and the height above sea level of all points in the quadrangle. The areal- 
geology map shows the distribution of the various rocks at the siu^e. The structural- 
geology map sho^s the relations of the rocks to one another underground. The 
economic-geology map indicates the location of mineral deposits that are commer* 
dally A'aluable. The artesian-water map shows the depth to imderground-water 
horizons. Economic-geology and artesian-water maps are included in folios if the 
conditions in the areas mapped \\ arrant their publication. The folios are of special 
interest to students of geography and geolog> and are valuable as guides in the devel- 
opment and utilization of mineral resources. 

The folios numbered from 1 to 163, inclusive, are published in only one form (18 by 
22 inches), called the library edition. Some of the folios that bear numbers higbtf 
than 163 are published also ia an octavo edition (6 by 9 inches). Owing to a fire la 
the Geological Survey building May 18, 1913, the stock of geologic folios was more (ff 
less damaged by fire and water, but many of the folios are usable. The damaged 
folios are sold at the uniform price of 5 cents each, with no reduction for wholesale 
orders. This rate appnes to folios in stock from 1 to 184, inclusive (except reprints), 
also to the library edition of folio 186. The library edition of folios 185, 187, and hi^er 
numbers sells for 25 cents a copy, except that some folios which contain an unusually 
large amoimt of matter sell at higher prices. The octavo edition of folio 1 85 and higher 
numl ers sells for 50 cents a copy, except folio 193, which seils for 75 cents a copy. A 
discount ot 40 per cent is allowed on an order for folios or for folios together with 
topographic maps amounting to $5 or more at the retail rate. 

All the folios contain descriptions of the drainage of the quadrangles. The folios 
in the following List contain also brief discussions of the ground waters in connection 
with the economic resources of the areas and more or less information concerning the 
utilization of the water resources. 

*80. Norfolk, Virginia-North Carolina. 

Describes the plains, Dismal Swamp, and tho tidal marshes; discusses the redamaticm of 
swamp lands and gives an account of the ground waters; gives sections of wells near KorfoOc 
and at Fort Monroe, and analyses of waters from the test boring at Norfolk and the boring it 
Lambert Point. 

90. Cranberry, North Carolina-Tennessee. 5c. 
*124. Mount Mitchell, North Carolina-Tennessee. 

> Index maps showing areas in the Fouth Atlantic States covered by topographic maps and by geologfc 
folios will be mailed on receipt of request addressed to the Director, U. S. Geol(^cal Survey, WashingtoOf 
D.C. 
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PUBLICATIONS. XVU 

•147. Piflgah, North Carolina-South Carolina. 
*175. Birmingham, Alabama.' 5c. 
187. Ellijay, Grec^rgia-North Carolina-Tennessee.' 25c. 

MISCELLANEOUS REPORTS. 

Other Federal bureaus and State and other organizations have 
from time to time published reports relating to the water resources of 
the various sections of the country. Notable among those pertain- 
ing to the South Atlantic States are the reports of the State surveys 
of North Carolina, Georgia, Florida, and Alabama, and the Tenth 
Census (vol. 16). 

The following reports deserve special mention: 

Hydrography of Virginia, by N. C. Grover and R. H. Bolster: Virginia Geol. Survey 
BuU. 3, 1906. 

Underground watdh of the Coastal Plain province of Virginia, by Samuel Sanford: 
Virginia Geol. Survey BuD. 6, 1913. 

Sur&kce water supply of Virginia, by G. C. Stevens: Virginia Geol. Survey Bull. 
10, 1916. 

A preliminary report on the water powers of Georgia, by B. M. Hall: Geoigia Geol. 
Survey Bull. 3-A, 1896. 

A preliminary report on the artesian- well system of Georgia, by S. W. McCallie: 
Geoigia Geol. Survey Bull. 7, 1898. 

A preliminary report on the underground waters of Georgia, by S. W. McCallie: 
Georgia Geol. Survey Bull. 15, 1908. 

Second report on the water powers of Georgia, by B. M. Hall and M. R. Hall: 
Georgia Geol. Survey Bull. 16, 1908. 

A preliminary report on the mineral springs of Georgia, by S. W. McCallie: Georgia 
Geol. Survey Bull. 20, 1913. 

Reports on condition of water supply at Savannah, Ga. Mayor of Savannah Ann. 
Rept., 1915. 

Contains the followiiig papers submitted by tbe United States Geological Sorrey: 
Preliminary report on Savannah water supply, by L. W. Stephenson and R. B. Dole. 
Pp. 1-14. 

The water supply of Savannah, Ga., by R. B. Dole. Pp. 15-60. 

These papers discuss the yield and head of the artesian wells of Savannah, the consumption 
of water, the sanitary and ehomical quality of the water, and the cost of operation. They give 
the results of fluorescein tests and several analjrses of surface and ground waters. They con- 
clude with recommendations for future development. 

A preliminary report on the underground water supply of central Florida, by E. H. 
Sellards: Florida Geol. Survey Bull. 1^ 1908. 

Underground waters of ^liasissippi; a preliminary report by W. N. Logan and W. R. ' 
Perkins: Mississippi Agr. Exper. Sta. Bull. 89, 1905. 

Report of the Secretary of Agriculture in relation to the forests, rivers, and moun- 
tains of the Southern Appalachian region: 57th Cong., Ist sess., S. Doc. 84, 1902. 

Underground water resources of Alabama, by E. A. Smith. Montgomery, Ala., 1907. 

Preliminary report on part of the water powers of Alabama, by B. M. Hall: Alabama 
Geol, Sur\'ey Bull. 7, 1903. 

Papers on the water power in North Carolina, a preliminary report by George F. 
Swain, J. A. Holmes, and E. W. Myers: North Carolina Geol. Siurvey Bull. 8, 1899. 

The Coastal Plain of North Carolina, by W. B. Clark, B. L. Miller, L. W. Stephenson, 
B. L. Johnson, and H. N. Parker: North Carolina Geol. and Econ. Survey Rept., 
vol. 3, 1912. 

Many of these reports can be obtained by applying to the several 
organizations, and most of them can be consulted in the public 
libraries of the larger cities. 

1 Octavo edition only. * * OcUvo edition, 50c. 
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GEOIX>OICAIi SUBVBY HYDBOLOOIC BEPOBTS OF GENESAL 

INTEBEST. 

The f oDowing list comprises reports not readily classifiable by drain- 
age basins and covering a wide range of hydrologic investigations: 

WATZB^SirPFIiY PAPEB8. 

*1. Pumping water for irrigation, by H. M. Wilson. 1896. 57 pp., 9 pis. 

Describes pumps and motive i>owers, windmiUs, water wheels, and various kinds of cogiiMs; 
also storage reservotrs to retain pumped water until needed lor irrigation. 

*3. Sewage irrigation, by G. W. Rafter. 1897. 100 pp., 4 pls^ 10c. (See Water 
Supply Paper 22.) 

Discusses methods of sewage disposal by intermittent filtration and by inigatioo; descrlbei 
utilization of sewage in Germany, England, and France and sewage purification in the United 
States. 

*8. Windmillfl for irrigation, by E. C. Murphy, 1897. 49 pp., 8 pis. 10c. 

Gives results of experimental tests of windmills during the summer of 1896 in the vidnity of 
Garden, Kans.; describes instruments and methods and draws conclusions. 

*14. New testa of certain pumps and water lifts used in irrigation, by 0. P. Hood 
1898. 91 pp., 1 pi. 

Discusses efGciency of pumps and water lifts of various tyx>es. 

*20. Experiments with windmills, by T. O. Perry. 1899. 97 pp., 12 pis. 15c. 

Includes tables and descriptions of wind wheels, compares wheels of several types, and dis- 
cusses results. 

*^2. Sewage irrigation, Part II, by G. W. Rafter. 1899. 100 pp., 7 pis. 15c. 

Gives r^iim^ of Water-Supply Paper No. 3; discusses pollution of certain streams, experi- 
ments on purification of factory wastes in Massachusetts, value of commercial fertilizers, sod 
describes American sewage-disposal plants by States; contains bibliography of poblicatioDS 
relating to sewage, utilization, and disposal. 

*41. The windmill ; its efficiency and economic use, Pftrt I, by E. C. Murphy. 1901. 

72 pp., 14 pis. 5c. 
*42. The windmill ; its efficiency and economic use, Ptot II, by E. C. Murphy. 1901. 

75 pp. (73-147), 2 pis. (15-16). 10c. 
Nos. 41 and 42 give details of results of experimental tests with windmills of various types. 

*43. Conveyance of water in irrigation canals, flumes, and pipes, by Samuel Fortier. 
1901. 86 pp., 15 pl^. 15c. 

♦56. Methods of stream measurement. 1901. 51 pp., 12 pis. 15c. 

Describes the methods used by the Survey in 1901-2. (See also Nos. 64, 94, and 95.) 

*64. Accuracy of stream measurements, by E. C. Murphy. 1902. 99 pp., 4 pb. 
(See No. 95.) 10c. 

Describes methods of measuring velocity of water and of measuring and computing strttin 
flow and compares results obtained with the different instruments and methods; describes also 
experiments and results at the Cornell Uni verity hydianlio laboratory. A second, cnbrfed 
edition published as Water-Supply Paper 95. 

*67. The motions of imderground watm, by C. S. Slichter, 1902. 106 pp., 8 pb 
15c. 

Discusses origin, depth, and amount of ground waters; penneaUUty of rocks and porodty of 
soils; causes, rates, and laws of motions of ground water; surface and deep tones of flow, tod 
recovery of waters by open wells and artesian and deep wells; treats of the shape and poflttka 
of the water table; gives simple methods of measuring yield of flowing wells. 

xvm 
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PUBLICATIONS. XIX 

72. Sewage pollution in the metropolitan area near New York City and its effect on 
inland water resources, by M. 0. Leighton. 1902. 75 pp., 8 pis. 10c. 
Defines "normal" And "polluted'' waters and discusses the damage resulting from pollution. 

*80. The relation of rainfall to run-off, by G. W. Rafter. 1903. 104 pp. 10c. 

Treats of measurements of rainfoU and laws and measurements of stream flow; giyes rain&Il 
run-off, and eraporation formulas; discusses effects of forests on rainfall and run-off. 

87. Irrigation in India (second edition), by H. M. Wilson. 1903. 238 pp.^ 27 pis. 
25c. 

First edition was published in Part II of the Twelfth Annual Report. 

93. Proceedings of first conference of engineers of the Reclamation Service, with 
accompanying papers, compiled by F. H. Newell, chief engineer. 1904. 
361 pp. 25c. [Requests for this report should be addressed to the U. S. 
Reclamation Service.] 

Contains the following papers of more or less general Interest: 

Limits of an irrigation project, by D. W. Ross. 
. Relation of Federal and State laws to irrigation, by Morris Bien. 

Electrical transmission of power for pumping, by H. A. 8torrs. 

Correct design and stability of high masonry dams, by Geo. Y. Wisner. 

Irrigation surveys and the use of the plane table, by J. B. Lippinco*^t. 

The use of alkaline waters for irrigation, by Thomas H. Means. 

*94. Hydrographic manual of the United States Geological Survey, prepared by E. 
C. Murphy, J. C. Hoj-t, and G. B. Hollister. 1904. 76 pp., 3 pis. 10c. 

Gives instruction for field and office work relating to measurements of stream flow by cur- 
rent meters. See also No. 05. 

*95. Accuracy of stream measiu-ement (second, enlaiged edition), by E. C. Murphy. 

1904. 169 pp., 6 pis. 

Describes methods of measuring and computing stream flow and compares results derived 
from different instruments and methods. See also No. 04. 

*103. A review of the laws forbidding pollution of inland waters in the United States, 
by E. B. Goodell. 1904. 120 pp. Superseded by No. 152, q. v. 

Explains the legal principles under which antipollution statutes become operative, quotes 
court decisions to show authority for various deductions, and classifies according to scope the 
statutes enacted in the different States. 

110. Contributions to the hydrology of eastern United States, 1904; M. L. Fuller, 
geologist in charge. 1905. 211pp., 5 pis. 10c. 

Contcuns the following reports of general interest. The scope of each paper is indicated by 
its title. 

Description of underflow meter used in measuring the velocity and direction of underground 
water, by Charles S. SUchter. 

The California or "stovepipe" method of well construction, by Charles S. sflchter. 

Approximate methods of measuring the yield of flowing wells, by Charles S. Slichter. 

Corrections necessary in accurate determinations of flow from vertical well casings, from notes 
furnished by A. N. Talbot. 

Experiment relating to problems of well contamination at Quitman, Oa., by 8. W. McCallle. 

113. The disposal of strawboard and oil-well wastes, by R. L. Sackett and Isaiah 
Bowman. 1905. 52 pp., 4 pis. 5c. 

The first paper diacosses the pollution of streams by sewage and by trade wastes, describes the 
manufocture of strawboard and gives results of various experiments in disposing of the waste. 
The second paper describes briefly the topography, drainage, and geology of tbe region about 
Marion, Ind., and the contamination of rock wells and of streams by waste oil and brine. 

*114. Underground waters of eastern United States; M. L. Fuller, geologist in charge. 

1905. 285 pp., 18 pis. 25c; 

Contains report on " Occurrence of underground waters," by M. L. Fuller, discussing soiu-ces, 
amount, and temperature of waters; permeability and storage capacity of rocks, water-bearing 
formations; recovery of water by springs, wells, and pumps; essential conditions of artesian 
flows; and general conditions affecting underground waters in eastern United States. 
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119. Index to the hydrographic p rogreBB reports of the United States Geological 

Survey, 1888 to 1903, by J. C. Hoyt and B. D. Wood. 1905. 253 pp. 15c. 

120. Bibliographic review and index of papers relating to iindeiground watos pub- 

lished by the United States Geological Survey, 1879-1904, by M. L. Fuller. 
1905. 128 pp. 10c. 
*122. Relation of the law to underground waters, by D. W. Johnson. 1905. 55 pp. 5c. 

. Defines and classiflfls undergroond watfn, gives oammoo-law rales relating to their use, and 
cites States legislative acts affecting them. 

140. Field measurements of the rate of movement of undeiground waters, by C. S. 
Slichter. 1905. 122 pp., 15 pis. 15c. 

Discusses the capacity o( sand to transmit water; describes measurements of underlTow in Bio 
Hondo, San Gabriel, and Mohave River valleys, Calif., and on Long Island, N. Y.: gives resolts 
of tests of wells and pumping plants, and describes stovepipe method of well construction. 

143. Experiments on 8teel-concrete pipes on a working scale, by J. H. Quinton. 
1905. 61 pp., 4 pis. 5c. 
Scope indicated by title. 

145. Contributions to the hydrology of eastern United States, 1905; M. L. Fuller, 

geologist in charge. 1905. 220 pp., 6 pis. 10c. 

Contains brief reports of general interest as follows: 

Drainage of ponds into drilled wells, by Robert £. Horton. Discusses eflBdency, cost, and 
capacity of drainage wells and gives statistics of such wells in southern Michigan. 

Construction of so-called fountain and geyser springs, by i:yron L. Fuller. 

A convenient gage for determining low artesian heads, by Myron L. Fuller. 

146. Proceedings of second conference of engineers of the Reclamation Service, with 

accompanying papers, compiled by F. H. Newell, Chief Engineer. 1905. 
267 pp. 15c. [Inquiries concerning this report should be addressed to the 
Reclamation Service.] 

Contains brief account of the organization of the hydrographic [water resources) branch and 
the Reclamation Service, repcxts of conferences and committees, circulars of Instruction, and 
many brief reports on subjects closely related to reclamation, and a bibliography of technical 
papers by members of the service. Of the papers read at the conference those listed b«low 
(scope indicated by title) are of more or less general interest : 

Proposed State code of water laws, by Morris Bien. 

Power engineering applied to irrigation problems, by O. H. Knalgn. 

Estimates on tunneling in irrigation projects, by A. L. Fellows. 

Collection of stream-gajfing data, by N. C. Grover. 

Diamond-drill methods, by O. A. Hammond. 

Mean-velocity and area curves, by F. "W. Hanna. 

Importance of general hydrographic data concerning basins (^streams gaged, by R. £« Hortoo. 

Effort of aquatic vegetation on stream flow, by R. E. Horton. 

Sanitary r^ulations governing construction camps, by M. O. Leightom 

Necessity of draining irrigated land, by Thos. H. Means. 

Alkali soils, by Thos. H. Means. 

Cost of stream-gaging work, by E. C. Murphy. 

Equipment of a cable gaging station, by E. C. Murphy. 

Silting of reservoirs, by W. M. Reed. 

Farm-unit classification, by D. W. Ross. 

Cost of power for pumping irrigating water, by H. A. Storrs. 

Records of flow at current-meter gaging stations during the froxen season, by F. H. TUUngbast. 

147. Destructive floods in United States in 1904, by E. C. Murphy and others. 1905. 

206 pp., 18 pis. 15c. 

Contains a brief account of "A method of computing cross-section area of waterwaj^," in- 
cluding formulas for maximum discharge and areas of cross section. 

*150. Weir experiments, coeflicienta, and formulas, by R. E. Horton. 1906. 189 
pp., 38 pis. (See Water-Supply Taper 200.) 15c. 
Scope indicated by title. 
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PUBLICATIONS. XXI 

161. Field aaeay of water, by M. O. Leigh ton. 1905. 77 pp., 4 pis. 

Dbcosses methods, instmments, and reagents tued in determining turbidity, color, iron, 
chlorides, and hardness in oonnectian with the studies of the quality of water in various parts 
of the United States. 

*152. A review of the laws forbidding pollution of inland waters in the United States, 
second edition, by E. B. Goodell. 1905. 149 pp. 10c. 
Scope indicated by title. 

*155. Fluctuations of the water level in weUs, with special reference to Long Island, 
N.Y., byA. C. Veatch. 1906. 83 pp., 9 pis. 25o. 

Includes general discussion of fluctuations due to rain&ll and evaporation, barometric changes, 
temperature changes, changes in rivers, changes in lake level, tidal changes, effects of settlement, 
irrigatioo, dams, underground-water development, and to indetenninate causes. 

*160. Underground-water papers, 1906; M. L. Fuller, geologist in chaise. 1906. 104 
pp., 1 pi. 

Gives account of work in lfl06, lists publicatioDs relating to underground waters, and odh 
tains the following brief reports of general interest: 

Significance of the term "artesian," by Myron L. Fuller. 
Representation of wells and springs en maps, by Vyron L. Fuller. 
T'^tttl amount of free water in the earth's crust, by Myron L. Fuller. 
Use of fluorescein in the study of underground waters, by R. B. Dole. 
Problems of water contamination, by Isaiah Bowman. 
Instances of improvement of water in wells, by Myron L. Fuller. 

*162. Destructive floods in the United States in 1905, with a discussion of flood dis- 
charge and frequency and an index to flood literature, by £. C. Murphy and 
others. 1906. 105 pp., 4 pis. 15c. 

•163. Bibliographic review and index of underground-water literature published in 
the United States in 1905, by M. L. Fuller, F. G. Clapp, and B. L. Johnson. 
1906. 130 pp. 15c. 
Scope indicated by Utle. 

*179. Prevention of stream pollution by distillery refuse, based on investigations at 
Lynchburg, Ohio, by Herman Stabler. 1906. 3^ pp., 1 pi. 10c. 

Describes grain distillation, treatment of slop, sources, character, and effects of effluents on 
streams; discusses filtration, precipitation, fermentation, and evaporation methods of disposal 
of wastes without pollutioo. 

♦180. Turbine water-wheel tests and power tables, by R. E. Horton. 1906. 134 pp., 
2 pis. 20c. 
Scope indicated by title. 

*185. Investigations on the purification of Boston sewage, ♦ ♦ * with a history 
of the sewage-disposal problem, by C.-E. A. Winslow and E. B. Phelps. 
1906. 163 pp. 25o. 

Discusses composition, disposal, purification, and treatment of sewages and tendendee In 
sewage-disposal practice in England, Germany, and the United States: describes character 
of crude sewage at B(wtrn, removal of suspended matter, treatment in septic tanlcs, and purifi* 
cation in intermittent sand filtration and coarse material; gives bibliography. 

•186. Stream polution by add-iron wastes, a report based on investigations made at 
Shelby, Ohio, by Herman Stabler. 1906. 36 pp., 1 pi. 

Gives history of pollution by acid-iron wastes at Shelby, Ohio, and resulting litigation; dis- 
dusses effect of add-iron liquors on sewage purification processes, recovery of copperas from 
acid-iron wastes, and other processes for removal of pickling liquor. 

*187. Detennination of stream flow during the frozen season, by H. K. Barrows and 
R.E. Horton. 1907. 93 pp., 1 pi. 15c. 
Scope indictted by Utle. 
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*189. The prevention of stream polution by strawboard waste, by E. B. Fhelpe. 
1906. 29pp.,2pl8. 

Describes manufacture of strawboard, present and proposed methods of disposal of waste 
liquors, laboratory Investigations of precipitation and sedimentation, and field studies (rf 
amounts and cUaracter of water used, raw material and fijiisbed product, and mfifihaninU 
filtration. 

*194. Pollution of Illinois and Mississippi rivers by Chicago sewage (a digest of the 
testimony taken in the case of the State of Missouri v. the State of Illinois 
and the Sanitary District of Chicago), by M. 0. Leighton. 1907. 369 pp., 
2 pis. 
Scope ijidicated by amplification of title. 

*200. Weir experiments, coeflScients, and formulas (revision of pi^r No. 150), by 
R. E. Horton. 1907. 195 pp., 38 pis. 35c. 
Scope indicated by title. 

*226. The pollution of streams by sulphite-pulp waste, a study of possible remedies, 
by E. B. Phelps. 1909. 37 pp., 1 pi. 10c. 

Describes manufacture of sulphite pulp, the waste liquors, and the experimental work leading 
to suggestions as to methods of preventing stream pollution. 

*229. The disinfection of sewage and sewage filter effluents, with a chapter on the 
putrescibility and stability of sewage effluents, by E. B. Phelps. 1909. 91 
pp., 1 pi. 15c. 
Scope indicated by title. 

*234. Papers on the conservation of water resources. 1909. 96 pp., 2 pis. 15c 

Contains the following papers, whose scope is indicated by their titles: Distributiaii of raliiM, 
by Henry Gannett; Floods, by M. O. Leighton; Developed water powers, compiled under the 
direction of W. M. Steuart, with discussion by M. O. Leighton; Undeveloped water pcmtn, 
by M. O. Leighton; Irrigation, by F. H. Newell; Underground waters, by W. C. MendcDhall; 
Denudation, by R. B. Dole and Herman Stabler: Control of catchment areas, by H. N. Parker. 

*235. The purification of some textile and other factory wastes, by Herman Stabler 
and G. H. Pratt.. 1909. 76 pp. 10c. 

Discusses waste waters from wool scouring, bleaching and dyeing cotton yam, bleaching 
cotton piece goods, and manufacture of oleomargarine, fertilizer, and glue. 

236. The quality of surface waters in the United States: Part I, Analyses of watera 
east of the one hundredth meridian, by R. B. Dole. 1909. 12Z pp. 10c 

Describes collection of samples, methods of examination, prepantion of solutions, aocotacy 
of estimate, and expression of anal3rtical results. 

238. The public utility of water powers and their governmental regulation, by Ren^ 
Tavemier and M. 0. Leighton. 1910. 161 pp. 15c. 

Discusses hydraulic power and irrigation, French, Italian, and Swiss legislation relative to 
the development of water powers, and laws propose 1 In the French Parliament; reviews work 
of bureau of hydraulics and agricultural improvement of the French department of agriculture 
and gives r^sum^ of Federal and State water-power legislation in the United States. 

*255. Underground waters for farm une, by M. L. Fuller. 1910. 58 pp., 17 pis. 15c. 

Discusses rocks as sources of water supply and the relative safety of supplies from different 
materials; springs and thoir protection; open or dug and deep wells, their location, yield, relative 
cost, protection, and safety; advantages and disadvantages of cisterns and combination wells 
and cisterns. 

*257. Well-drilling methods, by Isaiah Bowman. 1911. 139 pp., 4 pis. 15c. 

Discusses amoimt, distribution, and disposal of rainfall, water-bearing rocks, amount of ground 
water, artesian conditions, and oil and gas bearing formation; gives history of well drilling la 
Asia, Europe, and the United States; describes in detail the various methods and themadiinery 
used; discusses loss of tools and geologic difficulties; contamination of well waters and methods 
of prevention; tests of capacity and measurement of depth; and costs of siniring weUs. 



Digitized by 



Google 



PUBLICATIONS. XXm 

*258. Underground water-papera, 1910, by M. L. Fuller, F. G. Clapp, G. C. Matron, 
Samuel Sanford, and H. C. Wolff. 1911. 123 pp., 2 pis. 15c. 

Contains the folloiring papers (scope indicated by titles) of general interest: 

Drainage by weUs, by U. L. Fuller. 

Freezing of welb and related phenomena, by M. L. Fuller. 

Pollution of underground waters in limestone, by O. C. Matson. 

Protection of shallow welb In sandy deposits, by M. L. Fuller. 

Magnetic wells, by M. L. Fuller. 

274. Some etream waters of the ^f^eetem United States, with chapters on sediment 
carried by the Rio Grande and the industrial application of water analyses, 
by Herman Stabler. 1911. 188 pp. 16c. 

Describes collection of samples, plan of analytical work, and methods of analyses; discusses 
80^>-coosuming power of waters, water softening, boiler waters, and water for irrigation. 

*315. The purification of public water supplies, by G. A. Johnson. 1913. 84 pp., 8 
pis. 10c. 

Discusses ground, lake, and river waters as public supplies; development of waterwoiks sys- 
tems in the United States, water consumption, and typhoid fever; describes methods of filtra- 
tion and sterilization of water, and municipal water softening. 

334. The Ohio Valley flood of March-April, 1913 (including comparisons with some 
earlier floods), by A. H. Horton and H. J. Jackson. 1913. 96 pp., 22 pis. 
20c. 

Although relating spedflcally to floods in the Ohio Valley, this report discusses also the oaosM 
of floods and the prevention of damage by floods. 

337. The effects of ice on stream flow, by William Glenn Hoyt. 1913. 77 pp.» 7 pla. 
15c. 

Discusses methods of measuring the winter flow of streams. 

*345. Contributions to the hydrology of the United States, 1914. N. C. Grover, 
chief hydraulic engineer. 1915. 225 pp., 7 pis. 30c. Contains: 

*(e) A method of determining the daily discharge of rivers of variable slope, by M. R. Hall, 
W. E. Hall, and C. H. Pierce, pp. 53-«5. Scope indicated by title. 

364. Water analyses from the laboratory of the United States Geological Survey, 
tabulated by F. W. Clarke, chief chemist. 1914. 40 pp. 5c. 

Contains analyses of waters from rivers, lakes, wells, and springs in various parts of the United 
States, including analyses of the geyser water of Yellowstone National Park, hot springs in 
Montana, brines from Death Valley, water from the Gulf of Mexico, and mine waters from 
Tennessee, Michigan, MisNori and Oklahoma, Montana, Colorado and Utah, Nevada, and 
Arisona and Calif omia. 

371. Eqiiipment for current-meter gaging stations, by G. J. Lyon. 1915. 64 pp., 
37 pb. 20c. 

Describes methods of installing automatic and other gages and of constructing gage wells, 
shelters, and structures for making discharge measurements and artificial controls. 

*376. Contributions to the hydrology of the United States, 1915. N. C. Grover, chief 
hydraulic engineer. 1916. 181 pp., 9 pie. 15c. 

Contains three papers presented at the conference of engineers of the water-resources branch 
in December, 1914, as fellows: 

♦(c) Relation of stream gaging to the science of hydraulics, by C. H. Plcrcoand R. W. Daven- 
port, pp. 77-84. 

(e) A method for correcting river discharge for a changing stage, by B. E. Jones, pp. 117-130. 

(0 Conditions requiring the use of automatic gages in obtaining records of stream flow, by 
C. H. Pierce, pp. 131-139. 

•400. Contributions to the hydrology of the United States, 1916. N. C. Grover, chief 
hydraulic engineer. 1917. 108 pp., 7 pis. Contains: 

(a) The people's interest in water-power resources, by O. O. Smith, pp. 1-8. 
^c) The measurement of silt-laden streams, by R. C. Pierce, pp. 39-51. 
(d) Accuracy of stream-flow data, by N. C. Grover, and J. C. Hoyt, pp. S3-W. 
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416. The divining rod, a history of watar witching, with a bibliography, by A. J. 
EUis. 1917. 59 pp. 10c. 

A briefpaper published "merely to Aimish a reply to the numerous inquiries that are contin- 
ually being received Irom all parts of the country " as to the efficacy of the divining rod for locat- 
ing underground water. 

425. Contributions to the hydrology of the United States, 1917. N. C. Grover. chief 
hydraulic engineer. 1918. Contains: 

*(c) Hydraulic conversion tables and convenientequivalents, pp. 71-04. 1917. 

427. Bibb'c^n^phy and index of the publications of the United States Geological 
Survey relating to ground water, by O. E. Meinzer. 1918. 169 pp., 1 pi. 

Includes publications prepared, in whole or part, by the Geological Survey that treat any 
phase of the subject of ground water or any subject directly applicable to ground water, nim- 
trated by map showing reports that cover specific areas more or less thoroughly. 

AVHUAL REPORTS. 

*Fifth Annual Report of the United States Geological Survey, 1883-84, J. W. Powell, 
Director. 1885. xxxv^, 469 pp., 58 pis. $2.25. Contains: 

*The requisite and qualifying canditioDS of artesian wells, by T. C. Chamberlin, pp. US- 
ITS, pi. 21. Scope indicated by title. 

♦Twelfth Annual Report of the United States Geological Survey, 1890-91, J. W. 
Powell, Director. 1891. 2 parts. *Pt. II, Irrigation, xviii, 576 pp., 93 pie, 
$2. Contains: 

•Irrigation in India, by H. M. Wilson, pp. 36^-561, pis. 107 to 146. (See Water^upply 
Paper 87.) 

Thirteenth Annual Report of the United States Geological Survey, 1891-92, J. W. 
PoweU, Director. 1892. (Pts. II and III, 1893.) 3 parts. *Pt. Ill, Irri- 
gation, pp. xi, 486, 77 plates. $1.85. Contains: 

♦American irrigation engineering, by H. M.Wilson, pp. 101-349, pb. Ill to 146. Discusses 
economic aspects of Irrigation, alkaline drainage, silt, and sedimentation; gives brief history of 
legislation; describes perennial canals in Idaho^^alifomia, Wyoming, and Arixona; discusses 
water storage at reservoirs of the California and other projects, subsurface sources of supply, 
pumping, and subirrigatioo. 

Fourteenth Annual Report of the United States Geological Survey, 1892-93, J. W. 
Powell, Director. 1893. (Pt. II, 1894.)' 2 parts. *Pt. II, Accompanying 
papers, pp. xx, 597, 73 pis. $2.10. Contains: 

^Natural mineral waters of the United States, by A. C. Pealc, pp. 49-S8, pis. 3 and 4. DiscosMS 
the origin and flow of mineral springs, the source of mineralization, thermal springs, the chemical 
composition and analysis of spring waters, geographic distribution, and the utilixatioo of min- 
eral waters; gives a list of American mineral spring resorts; contains also some analyses. 

Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles 
D. Walcott, Director. 1898. (Parts II, III, and V, 1899.) 6 parts in 7 vok. 
and separate case for maps with Pt. V. ♦Pt. II, papers chiefly of a theoretic 
nature, pp. v, 958, 172 plates. $2.65. Contains: 

* Principles and conditions of the movements of ground water, by F. H. King, pp. 5^2M, pis. 
to 16. Discusses the amount of water stored in sandstone, in soil and In other rocks, the depUi 
to which ground water penetrates; gravitational, thermal, and capillary movements of ground 
waters, and the configuration of the ground-water surface; gives the results of experimental 
investigations on the flow of air and water through a rigid, porous medium and throu^ sands, 
sandstones, and silts; discusses results obtained by other investigators, and summarises results 
of observations; discusses also rate of flow of water through sand and rock, the growth of rivers, 
rate of filtration through soil, interference of wells, etc.. 

^Theoretical investigation of the motion of ground waters, by C. S. Slichter, pp. 2St6^384, pi. 
17. Scope indicated by title. 
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P&0FE8SI0KAL PAPXS8. 

86. The transportatdon of d^ris by miming water, by G. K. Gilbert, based on experi- 
ments made with the aesistance of E. C. Murphy. 1914. 263 pp., 3 pis. 70c. 
The results of an 'investigatioD which was carried on in a specially equipped laboratory at 
Berkeley, CaUf ., and was undertaken for the porpoee of learning "the laws which control the 
morement of bed load and especially to determine how the quantity of load is related to the 
stream slope and discharge and to the degree of conmilnution of the debris." 

105. Hydrauli<Mnining debris in the Sierra Nevada, by G. K. Gilbert. 154 pp., 
34 pis. 1917. 50c. 

Presents the results of an investigation undertaken by the United States Geological Survey In 
response to a memorial from the Califbrnia Miners' Association asking that a particular study be 
made of portions of the Sacramento and San Joaquin valleys affected by detritus from torrential 
streams. The report deals largely with geologic and physiographic aspects of the subject, traces 
the physical effects, past and fbtnre, of the hydraulic mining of earlier decades, the similar effects 
which certain other industries induce through stimulation of the erosion of the soil, and the 
influence of the restriction of the area of inundatitei by the construction of levees. Sugtaests 
co(q;>eration by several interests for the control of the streams now carrying heavy loads of debris. 

BUIXSTIVS. 

*32. lists and anal3rse0 of the mineral springs of the United States (a preliminary 
study), by A. C. Peale. 1886. 235 pp. 

Defines mineral waten, lists the springs by States, and gives tables of analyses. 

•319. Summary of ^e controlling factors of artesian flows, by Myron L. Fuller. 1 908. 
44 pp., 7 pis. 10c. 

Describes underground reservoirs, the sources of ground waters, the confining agents, the 
primary and modifying Cactors of artesian circulation, the essential and modifyhig factors of 
artesian flow, and typical artesian systems. 

♦479. The geochemical interpretation of water analyses, by Chape Palmer. 1911. 
31 pp. 5c. 

Discusses the expression of chemical analyses, the chemical character of water and the proper^ 
ties of natural water; gives a classification of waters based on property values and reacting val- 
ues, and discusses the character of the waters of certain rivers as interpreted directly from the 
results of analyses; discusses also the relation of water properties to geologic formations, silica In 
river water, and the character of the water of the Mississippi and the Great Lakes and St. Law- 
rence River as indicated by chemical analyses. 

616. The data of geochemistry (third edition), by P. W. Clarke. 1916. 821 pp. 
45c. 

Earlier editions were published as Bulletins 330 and 401. Ckmtains a discussion of the state* 
ment and interpretation of water analyses and a chapter on "Mineral wells and springs'' (pp. 
179-216). Discusses the definitlan and classiflcation of mineral waters, changes in the com- 
position of water, deposits of calcareous, ooherous, and siliceous materials made by water, 
vadose and juvenile waters, and thermal springs in relation to voloanism. Describes the dif- 
ferent kinds of ground water and gives typical analyses. Includes a brief bibUograpby of papea 
containing water^nalyses. 

112130*»— 20— WBP 472 6 
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INDEX BY AREAS AND SUBJECTS. 

(A-Anntml Reports; M- Monograph; B- Bulletin; P-Professiooal Paper; W-Water-Sopply Pfepen 

OF- Geologic folic] 

Alabama: Surface waters W62-63,107; GP175 

Underground watere B264,298; W 67, 102, 114, 149; G F 175 

Artesian waters: Essential conditions A 6; B 319; W 44, 67, 114 

Bibliographies* W 119, 120, 163, 416, 427 

Chemical analjrses: ^ Methods and interpretation W 151, 236, 259, 274; B 479 

Conservation • W 234, 400a 

Debris reports P 86, 105 

Denudation P 72 

Divining rod W 416 

Engineering me^ods P 86, 

W 1, 3, 8, 20, 41, 42, 43, 56, 64, 93, 94, 95, 110, 143, 146, 
150, 180, 187, 200, 267, 337, 345e, 371, 375c, «,/, 400c, d 

Floods W 96, 147, 162, 334 

Florida: Quality of waters W 319, 364 

Surface waters , W 319 

Underground waters B 264, 298; W 57, 102, 114, 149, 319 

Georgia: Quality of waters W 110, 258 

Surface waters W62-63,197; P37; GF187 

Undexground waters B 138, 264, 298; W 341 

India: Irrigation A 12; W 87 

Ice measurements W 146, 187, 337 

Irrigation, general A 12 ii, 13 iii; W 20, 22, 41, 42, 87 

L^al aspects: Surface waters W 103, 152, 238 

Underground waters W 122 

Louisiana: Underground waters W 101 

Mineral springs: Analyses A 14 ii; B 32; W 364 

Origin, distribution, etc A 14 ii 

Lists B32; W 114 

Mississippi: Surface waters W 107 

Underground waters B 264, 298 ; W 57, 102, 114, 149, 159 

Motions of ground waters A19ii; B 319; W 67, 110, 140, 155 

North Carolina: Quality .^ W 258,364 

Surfacewaters AlOi; P37; W 62-63; G F 80, 90, 124, 187 

Underground waters B 138, 264, 298; W 110,114,149 
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Laws forbidding W 103, 152 
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i Many of the reports contain brief subject bibliographies. See abstracts. 

< Many analyses of river, spring, and weU waters are scattered through publications, as noted in abstracts. 
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SURFACE WATER SUPPLY OF OHIO RIVER BASIN, 

1918. 



AUTHORIZATION AND SCOPE OF WORK. 

This volume is one of a series of 14 reports presenting results of 
measurements of flow made on streams in the United States during 
the year ending September 30, 1918. 

The data presented in these reports were collected by the United 
States Geological Survey imder the following authority contained 
m the organic law (20 Stat. L., p. 394) : 

Provided^ That this officer [the Director] shall have the direction of the Geological 
Survey and the classification of public lands and examination of the geological struc- 
ture, mineral reeources, and products of the national domain. 

The work was begun in 1888 in connection with special studies 
relating to irrigation in the arid West. Since the fiscaJ year ending 
June 30, 1895, successive simdry civil bills passed by Congress have 
carried the following item and appropriations: 

For gaging the streams and determining the water supply of the United States, 
and for tbe investigation of undeiground currents and artesian wells, and for the 
preparation of reports upon the beet methods of utilizing the water resources. 

Annual appropriations for the fiscal years ended June 30, 189S-1919. 

1895 $12,600.00 

1896 20,000.00 

1897 to 1900, inclusive 60,000.00 

1901 to 1902, inclusive 100,000.00 

1903 to 1906, inclusive 200,000.00 

1907 160,000.00 

1908 to 19 10 , inclusive 100, 000. 00 

1911 to 1917, inclusive 160, 000. 00 

1918 176,000.00 

1919 148,244.10 

In the execution of the work many private and State organiza- 
tions have cooperated either by furnishing data or by assisting in 
collecting data. Acknowledgments for cooperation of the first kind 
are made in connection with the description of each station affected; 
cooperation of the second kind is acknowledged on page 5. 

Measurements of stream flow have been made at about 4,500 
points in the United States and also at many points in Alaska and 
the Hawaiian Islands. In July, 1918, 1,180 gaging stations were 

1 
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2 SURFACE WATER SUPPLY, 1918, PART HI. 

being maintained by the Survey and the cooperating organizations. 
Many miscellaneous discharge measurements are made at other 
points. In connection with this work data were also collected in 
regard to precipitation, evaporation, storage reservoirs, river pro- 
files, and water power in many sections of the country and will be 
made available in water-supply papers from time to time. 

DEFINITION OF TERMS. 

The volume of water flowing in a stream — the "run-off" or "dis- 
charge'^ — ^is expressed in various terms, each of which has become 
associated with a certain class of work. These terms may be divided 
into two groups — (1) those that represent a rate of flow, as second- 
feet, gallons per minute, miners' inches, and discharge in second-feet 
per square mile, and (2) those that represent the actual quantity of 
water, as run-off in depth in inches, acre-feet, and millions of cubic 
feet. The principal terms used in this series of reports are second- 
feet, second-feet per square mile, run-off in inches, and acre-feet. 
They may be defined as follows: 

"Second-feet" is an abbreviation for "cubic feet per second." 
A second-foot is the rate of discharge of water -flowing in a channel 
of rectangular cross section 1 foot wide and 1 foot deep at an average 
velocity of 1 foot per second. It is generally used as a fimdamental 
xmit from which others are computed. 

"Second-feet per square mUe" is the average number of cubic feet 
of water flowing per second from each square mile of area drained, 
on the assumption that the run-off is distributed uniformly both as 
regards time and area. 

"Run-off in inches" is the depth to which an area would be 
covered if all the water flowing from it in a given period were 
uniformly distributed on the surface. It is used for comparing 
run-off with rainfall, which is usually expressed in depth of inches. 

An "acre-foot," equivalent to 43,560 cubic feet, is the quantity 
required to cover an acre to the depth of 1 foot. The term is com- 
monly used in connection with storage for irrigation. 

The following terms not in common use are here defined : 

"Stage-discharge relation," an abbreviation for the term "relation 
of gage height to discharge." 

"Control," a term used to designate the section or sections of the 
stream below the gage which determines the stage-discharge relation 
at the gage. It should be noted that the control may not be the same 
section or sections at all stages. 

The "point of zero flow" for a gaging station is that point on the 
gage — the gage height — at which water ceases to flow over the 
gage. 
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SURFACE WATER SUPPLY, 1918, PART III. S 

EXPLANATION OF DATA. 

The data presented in this report cover the year beginning October 
1, 1917, and ending September 30, 1918. At the beginning of Janiv- 
ary in most parts of the United States much of the precipitation in 
the preceding three months is stored as ground water in the form of 
snow or ice, or in ponds, lakes, and swamps, and this stored water 
passes off in the streams during the spring break-up. At the end of 
September, on the other hand, the only stored water available for 
run-off is possibly a small quantity in the groimd; therefore the 
run-off for the year beginning October 1 is practically all derived 
from precipitation within that year. 

The base data collected at gaging stations consist, of records of 
stage, measurements of discharge, and general information used to 
supplement the gage heights and discharge measurements in deter- 
mining the daily flow. The records of stage are obtained either from 
direct readings on a staff gage or from a water-stage recorder that 
gives a continuous record of the fluctuations. Measurements of 
discharge are made with a current meter. (See Pis. I, II.) The 
general methods are outlined in standard textbooks on the measure- 
ment of river discharge. 

From the discharge measiu'emente rating tables are prepared that 
give the discharge for any stage, and these rating tables, when ap- 
plied to gage heights, give the discharge from which the daily, 
monthly, and yearly mean discharge is determined. 
* The data presented for each gaging station in the area covered by 
this report comprise a description of the station, a table giving results 
of discharge measurements, a table showing the daily discharge of 
the stream, and a table of monthly and yearly discharge and run-off. 

If the base data are insufficient to determine the daily discharge, 
tables giving daily gage heights and results of discharge measure- 
ments are published. 

The description of the station gives, in addition to statements 
regarding location and equipment, information in regard to any con- 
ditions that may affect the permanence of the stage-discharge rela- 
tion, covering such subjects as the occurrence of ice, the use of the 
stream for log driving, shifting of control, and the cause and effect of 
backwater; it gives also information as to diversions that de- 
crease the flow at the gage, artificial regulation, maximmn and 
minimum recorded stages, and the accuracy of the records. 

The table of daily discharge gives, in general, the discharge in 
second-feet corresponding to the mean of the gage heights read each 
day. At stations on streams subject to sudden or rapid diurnal 
fluctuation the discharge obtained from the rating table and the 
mean daily gage height may not be the true mean discharge for the 
day. If such stations are equipped with water-stage recorders the 
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4 SUBFACB WATEB SUPPLY, 1918, PART HI. 

mean daily discharge may be obtained by averaging discharge at 
regular intervals during the day, or by using the discharge integrator, 
an instrument operating on the principle of the ptanimeter and con- 
taining as an essential element the rating curve of the station. 

In the table of monthly discharge the column headed ^^ Maximum" 
gives the mean flow for the day when the mean gage height was 
highest. As the gage height is the mean for the day it does not 
indicate correctly the stage when the water surface was at crest 
height, and the corresponding discharge was consequently larger 
than given in the maximum colimm. Likewise, in the column 
headed ''Minimimti'' the quantity given is the mean flow for the 
day when the mean gage height was lowest. The column headed 
''Mean" is the average flow in cubic feet for each second during the 
month. On this average flow computations recorded in the remain- 
ing colunms, which are defined on page 2, are based. 

ACCURACY OF FIELD DATA AND COMPUTED RESULTS. 

The accuracy of stream-flow data depends primarily (1) on the per- 
manence of •the stage-discharge relation and (2) on the accuracy of 
observation of stage, measurements of flow, and interpretation of 
records. 

A paragraph in the description of the station gives information 
regarding the (1) permanence of the stage-discharge relation, (2) 
precision with which the discharge rating curve is defined, (3) refine- 
ment of gage readings, (4) frequency of gage readings, and (5) meth- 
ods of applying daily gage heights to the rating table to obtain the 
daily discharge.* 

For the rating tables "well defined'' indicates, in general, that the 
rating is probably accurate within 5 per cent; "fairly well defined," 
within 10 per cent; "poorly defined," within 15 to 25 per cent. 
These notes are very general and are based on the plotting of the 
individual measurements with reference to the mean rating curve. 

The monthly means for any station may represent with high accu- 
racy the quantity of water flowing past the gage, but the figures 
showing discharge per square mile and depth of run-off in inches may 
be subject to gross errors caused by the inclusion of large noncon- 
tributing districts in the measured drainage area, by lack of infor- 
mation concerning water diverted for irrigation or other use, or by 
inability to interpret the effect of artificial regulation of the flow of 
the river above the station. "Second-feet per square mile" and 
*' run-off in inches" are therefore not computed if such errors 
appear probable. The computations are also omitted for stations on 

> For a more detailed discussion of the accuracy of stream-flow data see Orover, N. C, and Hojrt, J. C. 
Accuracy of stream-flow data: U. S. Geol. Survey Water-Supply Paper 400, pp. 53-59, 1916. 
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DIVISION OF WORK. 5 

streams draining areas in which the annual rainfall is less than 20 
inches. All figures representing '* second-feet per square mile" and 
"run-oflf in inches" previously published by the Survey shoxild 
be used with caution because of possible inherent sources of error 
not known to the Survey. 

The table of monthly discharge gives only a general idea of the 
flow at the station and should not be used for other than preliminary 
estimates; the tables of daily discharge allow more detailed studies 
of the variation in flow. It should be borne in mind; however, that 
the observations in each succeeding year may be expected to throw 
new light on data previously published. 

COOPERATION. 

Data for Allegheny River at Red House, X. Y., were collected in 
cooperation with the State of New York. 

Work in lUinois during the year ending September 30, 1918, was 
carried on in cooperation with the State through the division of 
waterways of the Department of Public Works. 

Work in Kentucky was done in cooperation with the State Geo- 
logical Survey, J. B. Hoeing, State geologist. 

The United States Engineer Corps cooperated in the maintenance 
of 9 gaging stations in the Ohio River basin and furnished base data 
for 30 additional stations. 

Financial assistance was also rendered by the Alabama Geological 
Survey and the Tennessee Power Co, 

DIVISION OF WORK. 

Data for Allegheny River at Red House, N. Y., were collected and 
prepared for publication under the direction of C. C. Covert, district 
engineer, assisted by O. W. Hartwell, E. D. Burchard, and J. W. 
Moulton. 

Data for the Ohio River basin, except those for the Allegheny at 
Red House, N. Y., for stations in Illinois, and for the basin of Ten- 
nessee River, were collected and prepared for publication under the 
direction of A. H. Horton, district engineer, assisted by B. J. Peterson, 
B. L. Hopkins, and B. L. Bigwood. 

Data for stations in Illinois in the Ohio basin were collected and 
prepared for publication under direction of W. G. Hoyt, district 
engineer, assisted by H. C. Beckman. 

Field data for stations in the Tennessee River basin were collected 
and prepared for publication under the direction of C. G. Paulsen, 
district engineer, assisted by B. J. Peterson, A. H. Condron, L. J. 
Hall, and Miss E. M. Tiller. 
' The records were assembled and reviewed by B. J. Peterson. 
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GAGING-8TATION RECORDS. 

ALLBOHBKY BIVBB BASIN. 



ALLKGHBKT RIVEB AT BSD HOT78S. V. T. 

Location. — ^At highway bridge in Red House, Cattaraugus County, 6 miles below 
Salamanca and 13 miles above boundary line between New York and Penn- 
sylvania. Conewango Creek, outlet of Chautauqua Lake, enters the Allegheny 
in Pennsylvuiia 30 miles below station. 

Dbainage area. — 1)640 square miles. 

Records available. — September 4, 1903, to September 30, 1918. 

Gage. — Gurley seven-day water-stage recorder on left bank just below highway 
bridge, installed September 3, 1917. Prior to that dat^. chain gage attached to 
upstream side of bridge near left end. Recorder inspected by W. E. Coe. 

Discharge measurements. — ^lifade from downstream side of bridge. 

Channel and control. — Coarse gravel; shifts occasionally. 

Extremes op discharge. — Maximum stage during year from water stage-recorder, 
11.70 feet at 5 a. m. March 15 (discharge, 30,000 second-feet); minimum stage, 
3.1 feet from 10 a. m. to 5 p. m. July 24 (discharge, 260 second-feet '). 

1903-1918: Maximum stage recorded, 12.7 feet March 26. 1913 (discharge, about 
40,000 second-feet); minimum stage recorded, 2.7 feet on several days in Decem- 
ber, 1908 (discharge, about 100 second-feet). 

Ice. — Stage-^iischaige relation somewhat affected by ice. 

Regulation. — Low-water flow may be slightly affected by the operation of several 
small power plants above Salamanca. A storage reservoir on the divide between 
Oil Creek, tributary to All^heny River, and Black Creek, tributary to Grenesee 
River, was formerly used for supplying water to the Erie canal system throuigh the 
abandoned Genesee River canal and Genesee River. This reservoir is no longer 
used for canal purposes, and all the water is turned into Allegheny River 
through Olean Creek. 

Accuracy. — Stage-discharge relation practically permanent between dates of shifting; 
affected by ice during most of the period from December to February. Rating 
curve well defined between 300 and 900 second-feet, arid between 6,000 and 15,000 
second-feet. Operation of water-stage recorder sads^ctory. Daily discharge 
ascertained by applying to rating table the mean daily gage height obtained by 
inspecting gage-height graph. Open- water records good; others fair. 



Discharge measurements of Allegheny River at Red House, 

Sept. SOy 1918. 



X. F., during the year ending 



Date. 
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I 
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Jan. 21 

Feb. 28 
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do 

do 
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7.37 
7.30 



Dls- I 
charge, i 



Sec. ft. 

958 

374 

0,900 

9,560 



Date. 



Mar. 20 

May 28 
June 21 
Aug. 22 



Made by— 



E. D. Burchard 
J. W. Moulton. 
£. D. Burchard 
....do 



Gage 
hei^t. 



Feet. 
6.26 
5.96 

3.58 
3.32 



Dis- 
charge. 



See.-fi. 

6,m 

5,300 
657 



a Stage-discharge relation affected by ice. 
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ALLEGHENY RIVBB BASIN. 7 

Daily discharge, in secondrfeet^ of Allegheny River at Red House, N, Y., for the year 

ending Sept. SO, 1918, 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. May. 


June. 


July. 


Aug. 

635 
481 
392 
463 
1,540 

1,360 
804 
780 

1,010 
943 

906 

1,100 

1,070 

870 

980 

1,020 
850 
696 
505 
518 

481 
437 
400 
392 
870 

332 
825 
399 
378 
566 
538 


Sept. 


1 


840 
408 
410 
655 
1,050 

1,010 
998 
878 
844 
867 

786 
786 


15,000 

4,930 
3,940 

3,180 
2,780 
2,460 
2,160 
1,990 

1,830 
1.6R0 


1,460 
1,870 
1,480 
1,420 
1,350 

1,170 
998 
775 
700 
700 

750 
800 
850 
850 
850 

800 
800 

750 
760 
750 

1,100 
UTOO 
1,700 
1.900 
2,800 

2,600 
2,000 
1,600 
1,400 
1,200 
960 


800 
750 
650 
600 
480 

550 
550 
700 
750 
600 

400 
360 
330 
360 
380 

380 
380 
380 
380 
380 

380 
380 
360 
360 
360 

380 
400 
400 
400 
880 
360 


360 
340 
380 
360 
340 

340 
860 
380 
430 
460 

800 

1,700 
^500 
9,000 
<^600 

8,900 
5^830 
3,310 
3,540 
18^800 

16,800 
12,900 
8,900 
8,230 
6,990 

10,900 
11,000 
9,600 


10,600 
13,300 
13,300 
11,000 
8,230 

9,250 
10,200 
7,440 
6^540 
11,600 

9,600 
8.070 
9^360 

a, 400 

28,400 

21,800 
15,100 
9,600 
7,140 
5,970 

5,430 
5^160 
4,640 
4,140 
3,660 

3,200 
2,840 
2,540 
2,270 
2,040 
2,040 


1,740 1 1,660 
1,710 ; 1,680 
1,640 1 1,460 
2,160 1,310 
2,250 1,340 

2,060 1,240 
1,860 1 1,340 
?T70 1 320 
1,930 1,210 
2, 110 L 460 


2,340 
?110 
1,860 
1,490 
1,370 

1,320 

1^460 

1,160 

980 

905 

1,180 
1,900 
1,580 
1,160 

1,000 
942 
942 
648 
606 

685 

2,580 
4,820 
3^730 
2,600 

2,040 
1,690 
1,430 
1,210 
1,080 


992 
018 
836 
727 
655 

685 
547 
500 
490 
490 

528 
518 
490 
445 
400 

378 
363 
340 
325 
399 

392 

380 
366 
303 

1,140 

1,020 
675 
500 

409 
716 
665 


j^ 


2 


3 


635 


4 


566 


5 


586 


6 


1,550 


7 


960 


8 


^ 


803 


10 


696 


11 


1,970 
2,060 
J^llO 
3,660 
5,290 

5,290 
5^430 
5,560 
5,660 
5,290 

4,770 
4,270 
3,780 
3,540 
3,200 

2,680 
2,350 
2,110 
1,890 
1,770 


2,480 
^980 
2,820 
2,290 
2,020 

1,940 
1,800 
1,770 
1,740 
i;360 

1,460 
2,290 
3,810 
4,520 
<400 

5,560 
7^140 
5^160 
3,660 
2,860 
2,660 


605 


12 


576 


18 


1,170 I 1,540 
1.440 , 1,410 
1,290 1 1,290 

2,070 ! 1,250 
1,920 1,210 
1,480 1,170 
1,790 1,100 
7,510 1 1,040 

7,660 1 1,010 
^170 , 1,060 
4,550 1 1,290 
5,080 1 1,280 
10,200 1 1,180 

1 
10,200 ' 1,170 
12,800 938 
17,800 1,080 
18,800 1,100 
23,800 : 1.130 


1,350 


14 


3,330 


15 


^640 


16 


1,480 
3,090 


17 


18 


3,660 


19 


2.620 


20 


^420 


21 


4,640 


22 


4,030 


23 


3,300 
3^580 
^230 

3,110 
?310 
3^300 
1^860 
1^680 


34 


25 


26 


27 


28 


29 


30 


31 


21,800 






NoTK.— Discharge Dec. 9 to Feb. 14 estimated, because of ice, from discharge measurements, weather 
records, study of gage-height graph and comparison with similar studies for near-by streams. 

Monthly discharge of Allegheny River at Red Housey N, Y,,for the year ending Sept, 30, 

1918, 

[Drainage area, 1,640 square miles.] 





Discharge in seoond-feet. 




Month. 


Maximum. 


Minimum. 


Mean. 


Per 

square 
mile. 


Run-off in 
inohee. 


Oetober 


23,800 

15,000 

2,800 

800 

18,800 

28,400 

5^560 

7^140 

4,820 

1,140 

1.540 

4,640 


340 

938 

700 

320 

340 

2,040 

1^640 

1,210 

685 

266 

299 

538 


5^370 

3,620 

1,250 

462 

5,610 

8,960 

3,080 

2,510 

1,610 

553 

609 

1,860 


3.27 

1.60 

.762 

.282 

3.42 

5.46 

1.87 

1.53 

.982 

.337 

.426 

L13 


8.77 


Noyember. 


1.78 


December 


.88 


January . . , , 


.33 


Febniwy 


8.56 


March..'. 


6.30 


April 


2.09 


^.:. :::;:;:::;::::::::::::::;;:::::::::::::: 


1.76 


Jnne. --.,.,. , . . . , 


1.10 


July 


.39 




.40 




1.26 






The year 


28,400 


266 


2,860 


L74 


33.71 
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8 SURFACE WATER SUPPLY, 1918, PART IH. 

HONOKGAHBLA BIVBB BASIN. 
TTQABT RXVXB VXAR DAILBT, W. VA. 

Location. — At Burnt Bridge, on Staunton-Parkeraburg pike 1 mile northeast of Dailey, 
Randolph County, and 2 miles south of Beverly, on Western Maryland Railway, 
Stalnaker Run enters river on right 1,000 feet below station. 

Drainage area. — 194 square miles (measured on topographic maps). 

Records available. — April 20, 1915, to September 30, 1918. 

Gaoe. ^Vertical staff on face of right abutment of bridge near downstream end; read 
by Charles W. Chenoweth. 

Discharge measurements. — ^Made from bridge or by wading. 

Channel and control. — Channel straight for 100 feet above bridge; curves slightly 
to right below bridge. Bed composed of small boulders. Banks sandy. Right 
bank high; left bank low; laige overflow through meadows at high stages. Con- 
trol probably permanent. Point of zero flow, September 26, 1917, at gage height 
0.2 foot ±0.1 foot. 

Extremes of stage. — Maximum stage recorded during year, 15.9 feet at 5 p. m. 
March 13; minimum stage recorded, 0.68 foot October 7, 8, and 9. 

1915-1918: Maximum stage recorded same as for 1918. Highest known flood 
reached a stage represented by gage height about 16 feet. Minimum stage re- 
corded, 0.6 foot September 6, 1916. 

Ice. — Stage-dischaige relation affected by ice during severe winters. 

Accuracy. — Stage-dischaige relation probably permanent except as affected by ice. 
Rating curve not fully developed. Gage read to hundredths twice daily. Rec- 
ords good. 
The following discharge measurement was made by B. L. Hopkins: 
May 3, 1918: Gage height, 2.10 feet; discharge, 216 second-feet. 

DctUy gage height, in feet, of Tygart River near DaiUy, W, Va., for the year ending Sept. 

SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


0.80 
.77 
.74 
.72 
.71 

.70 
.06 
.68 
.68 
.69 

.70 
.72 

.74 
.80 
.84 

.81 
.78 
.76 
.76 
1.52 

1.54 
1.30 
L14 
1.14 
1.36 

1.48 
1.80 
2.40 
1.86 
2.20 
2.40 


2.35 
L80 
1.58 
1.44 
L37 

1.30 
1.23 
1.86 
1.24 
LIO 

1.06 
1.05 
1.04 
1.04 
1.01 

.08 
.96 
.93 
.91 
.91 

.90 
.92 
.97 
.98 
1.10 

1.10 
1.10 
1.10 
2.16 
2.30 


2.66 
2.29 
2.05 
1.98 
1.82 

1.68 
L58 
1.49 
1.45 
1.45 


2.50 

1.65 
1.95 
3.09 


2.70 
2.40 
2.30 
2.20 
2.60 

2.70 
3.35 
3.95 
5.92 
7.70 

4.60 
4.38 
4.70 
4.00 
4.80 

4-00 
3.15 
2.45 
2.50 
7.70 

6.05 
3.50 
3.10 
2.75 
4.30 

9.60 
5.15 
3.52 


3.00 
2.88 
2.58 
2.32 
2.85 

3.28 
5.62 
4.78 
3.55 
3.25 

3.10 
2.88 
12.55 
10.95 
8.06 

6.14 
3.55 
2.92 
2.68 
2.55 

2.45 
2.18 
2.79 
2.56 
2.55 

2.45 
2.28 
2.20 
2.05 
2.00 
2.00 


1.70 
1.68 
1.99 
2.22 

"i*24* 

5.68 
4.35 

3.62 
3.38 
2.58 
3.12 
5.80 

4.85 
3.95 
3.22 
2.72 
2.60 

2.88 
3.22 
2.92 
3.00 
3.75 

3.61 
3.38 
3.08 
2.75 
2.52 


2.40 
2.25 
2.10 
2.02 
L92 

1.82 
2.05 
8.10 
5.35 
3.45 

2.88 
2.65 
3.71 
7.64 
4.25 

3.25 
3.00 
2.46 
2.05 
2.06 

2.15 
L98 
3.68 
3.58 
5.90 

8.91 
4.18 
3.55 
2.98 
2.44 
2.15 


1.85 
1.72 
1.62 
1.82 
1.42 

1.80 
1.90 
L96 
1.50 
1.40 

1.28 
L15 
1.12 
1.06 
.98 

.96 
1.78 
2.46 
2.02 
1.58 

1.42 
1.50 
1.38 
L28 
1.41 

3.34 
2.15 
1.78 
8.75 
4.88 


3.67 
X60 
X88 
1.90 
1.60 

1.60 
1.48 
1.32 
1.28 
1.60 

1.68 
1.32 
1.11 
LOO 
LOO 

LIO 
LIO 
1.10 
L91 
L66 

L35 
L18 
.99 
.94 
.90 

L04 
LOS 
.90 
.88 
.80 
L28 


LIO 
.90 
.80 

.87 
.85 

.82 
.85 
LOS 
LOO 
L18 

L67 
L78 
2.00 
2.33 
L96 

LOO 
L42 
1.78 
3.81 
L94 

L57 
L38 
L24 
L15 
LOO 

LOl 
.95 
.90 

.88 
.88 
2.12 


LM 


2 


L4& 


8 


1.32 


4 


1.16 


5 


LOO 


6 


1.24 


7 


LOB 


8 


L25 


9 


LIS 


10 


L08 


11 


1.03 


12 




3.40 
3.40 


.96 


13 


.97 


14 , 


L58 


16 


i.45 
1.45 


3.20 


La5 


16 


LIT 


17 


L38 


18 






2.56 


19 




3.20 


2.86 


20.. 


2.22 


21 






2.70 


22 


1.50 
1.42 
8.16 
4.68 

3.58 
2.97 
2.70 
2.50 
2.50 
2.50 


1.80 

"i.*86* 

"6.*45" 
10.18 
8,18 
4.45 
3.32 


2.40 


23 


LSS 


24 


L70 


25 


LSS 


26 


L40 


27 


LU 


28 


L24 


29 


LIS 


30 


LU 


31 









Note.— Stage-disdiarge relation affected by ice Dec. 10 to Jan . 29. Gage not read Dec. 11-14, 17-21, Jan. 2-1, 
9-11. 14, 15, 17, 18, 20, 21, 23, 24, 26. Gage helfl^ts Apr. 5-7 withheld because of observer's error in making 
readings. 
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MONONGAHELA RIVER BASIN. 9 

TTOART BIVSR AT BSLUTOTOV, W. VA. 

Location. — ^At highway bridge at Belingtoii) Barbour County, a quarter of a mile 
above mouth of Mill Creek. 

Dbainaox area.— 390 square miles. 

Records available.— June 5, 1907, to September 30, 1918. 

Gage. — Chain gage attached to the upstream side of highway bridge to left of center 
of the river; read by S. A. Campbell. Sea-level elevation of zero of gage, 1,679.89 
feet. 

Discharge measurements. — ^K£ade from upstream side of bridge or by wading. 

Channel and control. — Channel straight above and below bridge. Bed composed 
of firm, coarse gravel. Banks high. Control slightly shifting. 

Extremes or discharge. — ^Maximum stage recorded during year, 19.42 feet at 7.30 
a. m. March 14 (discharge, 17,400 second-feet); minimum stage recorded, 1.^ feet 
at 7 a. m. October 9 (discharge, 8 second-feet). 

1907-1918: Maximum stage recorded, 21.48 feet March 13, 1917 (discharge, 
20,100 second-feet); minimum stage recorded, 1.70 feet October 2, 1914 (discharge, 
3 second-feet). 

Ice. — Stage-discharge relation affected by ice during severe winters. 

AocxTRACY. — The change in rating curve indicated by discharge measurements made 
in 1920 probably was caused by the high water in March, 1918 . Stage-discharge re- 
lation also affected by ice. Rating curve used for open-water periods October 1, 
1917, to March 15. 1918, fairly well defined between 13 and 300 second-feet and 
well defined between 300 and 4,000 second-feet; curve extended beyond these 
limits. Curve used March 16 to September 30, 1918, fairly well defined between 
50 and 150 second-feet and well defined between 150 and 3,000 second -feet; 
extended beyond these limits. Gage read to hundredths once daily. Owing to 
indistinct figures at footmarks on gage scale, some of the gage readings were in 
error by multiples of half a foot. Records for these days were interpreted by com- 
parison with records for stations at Dailey, Fetterman, Midvale, and Hall. Daily 
discharge for open-water periods ascertained by applying daily gage height to- 
rating table; for period of 'Ice effect estimated by means of observer's notes, 
weather records and comparison with records for other stations. Open-water 
records fair; those for period of ice effect, roughly approximate. 

Records of discharge for years ending September 30, 1916 and 1917, as given in 
following tables supersede those published in previous reports owing to revision 
based on comparison of discharge at Belington with that at Dailey and the com- 
bined discharge at stations at Belington, Midvale, and Hall with that at Fetterman. 

The following discharge measurement was made by B. L. Hopkins: 
August 29,1918: Gage height, 4.38 feet; discharge, 823 second-feet. 
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MONONQAHELA RIVEB BASIK. 



11 



Daily di$tkarge^ifi mconi-fittj of JSfgatt River at Btlington^ W, Va.Jcr the ^eart endmg 
Sept. SO, IBie-lSlS—ConUnued. 



D»y. 



1917-18. 



2. 
3. 
4., 

5., 

6. 
7.. 
8.. 
9.. 
10.. 

u.. 

12.. 
13.. 
14.. 
15.. 

It.. 
17.. 
18.. 
19,. 
30.. 

21.. 
22., 

23.. 
34.. 

».. 

2J.. 

28.. 
».. 
30.. 
31.. 



Oct. 


Nov. 


Dec. 1 


14 
14 
13 
14 


440 
310 
205 
128 


1 
645 
500 
490 
372 


13 


119 


330 


14 


110 


270 


19 


05 


> 219 


13 


82 


179 


8 


70 


aso 


13 


46 


120 


13 


48 


100 


17 


46 


80 


13 


40 


70 


20 


48 


60 


15 


48 


60 


15 


48 


50 


13 


36 


50 


13 


40 


40 


18 


30 


40 


30 


30 


30 


T7 


30 


40 


158 


34 


60 


75 


85 


80 


55 


40 


90 


99 


36 


100 


252 


46 


1,020 


270 


49 


1 130 


072 


58 


660 


418 


65 


430 


290 


646 


270 


672 




250 



Jan. I Feb. 



250 
250 
240 
210 
210 

210 
220 
270 
340 
400 

700 

760 

1,450 

1,400 

1,240 

1,130 

1,300 

910 

600 

420 



1,270 
985 
700 
700 
490 

820 
2,;750 
3,010 
7,380 
4,930 

3,550 
2,190 
2,110 
2,190 
1,620 

2,350 

1,900 

800 

610 

5,500 



330 , 1,900 
290 , 1,130 
260 I 1,180 
230 618 
230 : 2,830 

210 I 5,500 
1,170 I 7,260 
3,840 I 2,190 
71680 '....... 

5,370 I 

2,190 I 



1,270 

1,200 

940 

880 

1,000 

1,550 
1,830 
4,230 
1,760 
1,760 

1,830 
1.060 
5,370 
17,400 
12,400 

4,010 

1,920 

1,190 

797 

644 

546 
644 
850 
604 
694 



821 
282 I 
321 > 
094 I 
644 ; 

522 I 
430 < 
430 
2,790 
2,870 

2.000 
1,780 
1,440 
1,100 
3,810 

2.870 

2,230 

1,370 

959 

644 

505 
1,130 
1,310 
1,020 

959 



644 I 1,870 
505 1,130 
505 850 
452 ' 797 
385 I 694 
321 



644 
496 
452 
386 
302 

321 

210 

990 

8,460 

1,660 

960 

670 

520 

8,050 

1,440 

1,130 
730 
660 
342 
321 

802 

342 

1,560 

1,500 

2,800 

6,420 
2,940 
1,620 
1,450 
746 
570 



June. 


July. 


Auf. 


407 


1,450 


85 


321 


904 


08 


246 


570 


62 


207 


•430 


48 


156 


407 


40 


73 


264 


87 


183 


264 


108 


797 


230 


186 


475 


130 


178 


246 


110 


146 


154 


80 


264 


110 


82 


264 


92 


92 


282 


90 


89 


407 


63 


73 


694 


50 


73 


407 


68 


82 


218 


1,440 


60 


119 


694 


108 


321 


363 


282 


496 


342 


142 


246 


522 


106 


no 


368 


73 


112 


321 


68 


90 


213 


47 


78 


904 


42 


60 


1,130 


32 


58 


183 


32 


46 


1,600 


54 


84 


2,900 


50 


58 




66 


06 



Sept. 



213 
407 
218 
156 
106 

87 
87 
08 
85 
82 

65 
48 
59 
106 
119 

90 

106 

282 

1,300 



797 
745 
452 
821 
204 

183 
132 
94 
94 
08 



NOTS.— Discharge estimated becatue of ice, Dec. 6-16, 1915, Jan. 16-21, and Dec. 10-20, 1916, Jan. 13-20, 



figures sbow mean discharge for periods indicated. 

Monthly discharge of Tygart River al Belingtony W. Va.,for the years ending Sept. 30, 

1916-1918. 

[Drainage area, 390 square miles.] 



Month. 



1915-16. 

October 

Norember 

December 

Januuy 

February 

March 

Aprfl 

Miy 

June 

July 

August 

September 

The year. 

82287— 22— W8P 473 



Discharge in second-feet. 



I 
Maximum. ' Mlt HiwuT^ T 

I 



9,920 I 



22 



Mean. 



Per 
square 
mile. 



5,260 I 


77 


577 


1.48 


4,530 1 


55 


603 


L55 


8,100 .... 




1,330 
1900 


3.41 


9 920 1 


540 


&10 


6,250 1 


590 


1,610 


4.13 


6,250 


672 


1900 


187 


2,350 1 


540 


'008 


2.33 


1,480 


270 


576 


1.48 


1 900 t 


172 


439 


1.13 


2.670 .... 




394 
211 


LOl 


'645' 


50 


.541 


2,040 1 


22 


280 


.741 



902 , 



Z31 



Run-off In 
inches. 



1.71 
1.73 
3.93 
5.88 
4.45 
5.62 
2.60 
1.71 
1.26 
1.16 
.62 



3L50 
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SURFACE WATER SUPPLY, 1918, PART HI. 



Monthly disduirge of Tygart River at Btlington^ W. Va^^/or the yean ending Sept. SO, 

197^-791^— Continued. 





Discharge in second-feet. 




Month. 


(Maximum. 


Minim^^m- 


Mean. 


Per 
square 
mile. 


Rnn-ofl 
Inlncfaes. 


1916-17. 
October 


700 

760 

0,090 

9,060 


70 
49 


217 
142 
809 

1,580 

1,450 

8,750 

609 

1,110 

830 

175 

42.7 

96.0 


a556 
.364 
2.07 
4.06 
3. 72 
9.62 
1.72 
2.85 
.846 
.440 
.109 
.246 


a«< 


Novwnlwr. ..... ^ .. . . ^ . 


.4J 


December 


zai 


January 


418 

• 


LSI 


February 


3. S3 


March 


20,100 

2,510 

7260 

1,840 

566 

182 

540 


540 
195 
158 
60 
22 
12 
14 


11. OS 


AprU 


LSI 


May..::::::::;::::::;::::::::::::::;:::: :: 


xa 


June 


.94 


July 


.sa 


August 


.u 


Septflinbflr 


.27 






The year 


20,100 


12 


866 


2.22 


sail 






1917-18. 
October 


672 

645 

1,130 

7,680 

7^380 

17,400 

3,810 

6,420 

2,900 

1,450 

694 

1,250 


8 

30 

30 

210 

490 

321 

282 

210 

59 

32 

34 

48 


106 

102 

260 
1,110 
2,450 
2,240 
1 260 
1,260 

487 

208 

178 • 

249 


a277 
.262 
.667 
2.85 
6.28 
&74 
3.23 
3.23 
1.25 
.533 
.456 
.638 


o,n 


Novernber . . . 


.9 


Dweinber ,. 


.77 


January ... . 


3.9 


FAhrniiry , [ 


6wM 


March... 


6.63 


April 


3.60 


May...:::::::::::::::::::::::::::::::::::::::: 


3.73 


June. . . . X . 


L«) 


July 


.«1 


August 


.53 


September 


.71 






The year 


17,400 


8 


815 


2.09 


2&40 







TTOABT RTTXB AT FBTTUtMAN. W. VA. 

Location. — ^At highway bridge at Fettennan, Taylor County, three-fourUis mile 
above mouth of Otter Creek. 

Drainage area. — 1,340 square milee. 

Records available. — ^June 3, 1907, to September 30, 1918. 

Gaoe. — Chain gage attached to downstream side of highway bridge; read by Joseph 
Weaver. Sea-level elevation of zero of gage, 957 .86 feet. 

Discharge measurements. — ^Made from downstream side of the bridge or by wading- 

Channel and control.— Channel straight above and below bridge. Both banb 
high . Control practically permanent. 

Extremes of discharge. — Maximum stage recorded during year, 24.1 feet at mid- 
night March 13 (discharge, about 45,400 second-feet); minimum stage recorded, 
3.15 feet October 8-11 (discharge, 58 second-feet). 

1907-1918: Maximum stage recorded, 29.1 feet July 25, 1912 (discharge, 57,600 
second-feet); minimum stage recorded, 2.30 feet October 27-28, and November 
4-10, 1912 (discharge, 12 second-feet). 

Ice. — Stage-discharge relation affected by ice during severe winters. 

Accuracy. — Stage-discharge relation practically permanent, except as affected by 
ice. Rating curve well defined between 80 and 23,000 second-feet, poorly defined 
below 80 second-feet; extended above 23,000 second-feet. Crage read to half- 
tenths twice daily. Daily dischaige ascertained by applying mean daily gag^ 
height to rating table except for periods of ice effect. Records good except those 
for periods of ice effect which are poor. 

The following discharge measurement was made by B. L. Hopkins: 
April 27, 1918: Gage height, 5.75 feet; discharge, 3,040 second-feet. 
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Daily ditduxrge^ in second-feet y of Tygart River at Fetterman, W, Va.y/or the year ending 

Sept. SO, 1918. 



Day. 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
1*. 
IS. 

16. 
17. 
18. 
19. 
30. 

21. 
22. 
23. 
2i. 
25. 

26. 

r. 

28. 
29. 
30. 
31. 



Oct. 



65 
«5 
65 
65 

65 
90 
90 
138 
535 

3» 
455 
535 
535 
630 

1,100 
1«290 
1,380 
1,600 
1,610 
1.300 



Nov. 


D«. 


Jan. 


1,450 


1,850 


750 


1,100 


1,610 


650 


920 


1,450 


600 


760 


1,230 


650 


578 


W5 


680 


455 


810 


710 


380 


710 


760 


315 


620 


920 


315 


500 


1,200 


285 


350 


1,700 


»5 


300 


1,900 


285 


250 


2,610 


200 


200 


4:880 


200 


200 


4,670 


200 


200 


4.290 


155 


200 


3,010 


155 


180 


4,480 


155 


160 


3,150 


155 


160 


2,100 


155 


170 


1,450 


156 


200 


1,160 


138 


267 


1,030 


138 


948 


990 


138 


535 


760 


148 


990 


760 


228 


3,530 
3,910 


710 


348 


4,100 


440 


2,270 


21,900 


665 


1,450 


25,600 


1,980 


920 


15,900 
7,160 




860 



Feb. 



3.010 
2,610 
2,020 
2,270 
1,690 

1,380 
3,150 
7,940 
11,300 
17,600 

11,100 
6,780 
6,000 
5,430 
5,240 

5,240 
8,910 

2,270 
16,400, 

16^700 ; 

6,780 ! 
3,910 
3,340 
6,780 

22,900 
18.800 I 
7,560 ; 



Mar. 



Apr. May. June. 



4,290 
3,340 
2,970 
2,610 
3,150 

4,670 
6,000 
7,560 
6,380 
6,000 

5,620 
5,240 
16,200 
41,600 
28,800 

13,400 
6,190 
3,910 
2,790 
2,100 

1,930 
2,790 
2,610 
2,270 
2,100 

1,930 
1,S50 
975 
1,380 
1,160 
1,030 



1,030, 
1,690 
1,450 I 
1,300 
1,160 \ 



1,610 

1 100 

865 

710 

620 



I 535 
' 3,340 



1,030 
975 
6,380 I 3,340 
9,700 • 1,600 
5,240 j 1,030 



920 

865 

865 
1,300 
1,770 

1,380 
1,300 
1,380 
7,940 
9,120 

7,560 
7,750 
5,810 
5,620 
6,000 

7,360 
5,620 
3,720 
2,790 
2,270 I 

2.610 I 
5,240 I 
4,100 ' 
3,150 I 
2,790 ' 

2,610 20,200 I 1,030 
2,970 i 13,400 3,150 
3,340 i 5,430 | 1,690 
2,970 4,100 12,020 
2,270 ! 2,610 14,480 
i 2,270 ; 



3.530 
2,610 
2,270 
7,160 
8,340 

4,480 
2.970 
2,100 
1,530 
1,770 



710 
635 
465 

380 
315 

255 
1,610 
3,150 
2,440 
1,380 



1,450 I 1,030 
1,230 I 865 
1,300 I 1,690 
2,610 1,080 
7,560 I 710 



July. I Aug. Sept. 



2,790 

1,850 , 

1,450 

975 

865 

1.030 ' 
665 
535 



348 i 2, 100 

255 2,020 

348 1,030 

255 665 

244 . 535 



200 

155 < 

^^ , 138 

455 I 120 

155 



348 
315 
380 
328 
315 

303 
255 
255 
315 
255 

267 
418 
815 
255 

418 

255 
200 
178 
155 
620 
810 



620 

455 

810 ; 

810 
1,380 

1,100 ' 
710 
495 
880 
455 

165 
455 
380 
285 

228 

200 
178 
155 
200 
178 
578 



455 
380 
315 
285 
200 

255 

300 
228 
255 
200 

191 

348 

865 

1,530 

2,610 

2,610 
2,610 
1,770 
1,160 
760 

620 
535 
455 
380 
315 



NoTX.— Discharge estimated because of ioe Dec. 9-21 , 30, 31 , Jan. 1-5, 8-24, by means of observer's notes 
weathw records, and comparison with records of flow at other stations on this river. 

Monthly discharge of Tygart River at Fetierman, W. Va, ,for the year ending Sept. 30, 191 S. 
[Drainage area, 1,340 square miles.) 



Month. 



October 

NoTsmber 

I>ecember 

Jannary 

Febniaiy 

Mirch... 

is?!:;:::::::: 

June. 

July 

August 

September 

The year 



Discharge in second-feet. 



Maximum. 



Minimum. 



1,690 
1,930 
3,910 
25,600 
22,900 
41,600 
9,130 
20,200 j 
4,480 
2,790 I 
i;3«0l 
2,610 , 



Mean. 



58 

138 . 
160 ' 
600 • 
1,380 I 
975 ! 
N15 
97^ ' 
255 
155 
120 
191 ' 



410 

428 

882 

3,940 

7,310 

6,220 

3,780 

4,190 

1,460 

579 

417 

863 



41,600 



58 



2,510 



Per 
square 
mile. 



0.306 
.319 
.658 
2.94 
5.46 
4.64 
2.82 
3.13 
1.09 
.432 
.311 



1.87 



Run-off in 
inches. 



0.35 

.36 

.76 

3.39 

5.69 

5.35 

3.15 

3.61 

1.22 

.50 

.36 

.72 



25.46 



MOVOVQAHBLA RIVER AT LOCK 15, HOXTLT. W. VA. 

Location. — At Lock 15, at Hoult, 2i miles below county highway bridge at Fairmont, 
Marion County, and 4 milee below mouth of West Fork. Buffalo Creek enters 
on left three-fourths mile above station. 

Drainage area. — 2,430 square miles (measured on topographic maps). 
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14 SURFACE WATEE SUPPIiY, 1918, PART HI. 

Records ay Aa able. — October 1, 1914, to September 30, 1918. Uppor and lower 
gages at Lock 15 have been read under direction of United Stiites Engineer Corpe 
since May 1, 1904. 

Gaoe. — ^Upper vertical staff gage at lock. Lower section is set in recess in left lock 
wall just above upper gate; upper section, 61.5 feet from face of right lock wall, 
directly opposite lower section, was used until January 29, 1918, when it was 
carried away by ice. Read by Charles R. Hall, lockmaster. 

Dibchaboe measurements. — ^Made from bridge at Fairmont or by wading on crest 
of dam at the lock. Flow of Buffalo Creek is added to discharge measured at 
bridge. 

Channel and control. — One channel at all stages; straight half a mile above and 
below bridge. Control for station is crest of dam; permanent. Point of z«o 
flow, gage height 6.9 feet, elevation of crest of dam. Leakage through lock and 
occasional opening of valves of lock may affect stage at which flow woidd be zero. 

Extremes of discharge. — ^Maximum stage recorded during year, 21.1 feet at 5 a. m. 
March 14 (discharge, 91,200 second-feet); minimum stage recorded, 6.96 feet at 
6 p. m. July 29, due to opening valves. Minimum stage recorded under normal 
conditions, 7.02 feet at 5 p. m. October 2 (discharge, 55 second-feet). 

1915-1918: Maximum stage recorded same as for 1918; minimum stage recorded, 
6.10 feet July 31, 1916, due to opening valves. Minimum stage recorded under 
normal conditions, 7 .00 feet September 26, 1917 (discharge, 47 second-feet) . Flood 
of 1888, before dam No. 15 was built, reached a stage represented by gage height 
of about 26 feet. 

Ice. — Stage-discharge relation affected by ice when ice in pool above dam forms cloae 
to crest of dam. 

Diversions. — Leakage through lock and water used for lockages. See "Accuracy." 

Regulation. — None under normal conditions. Pool No. 15 may be lowered at times 
in the interest of navigation. 

Accuracy. — Stage-discharge relation permanent except for effect of operations at 
lock and change in leakage through lock, the change depending on which gates 
are open; slightly affected by ice. Rating curve well defined to 62,000 second- 
feet. Gage read to hundredths twice daily. Daily discharge ascertained by 
applying mean daily gage height to rating table, and adding amount of water used 
for lockage. Rating table naakes allowance based on measurement for leakage 
through upper gates, for under normal conditions upper gates are closed; gage 
reader records number of lockages and length of time upper gates are open. Daily 
discharge corrected for effect of lockage and change in leakage when upper gates 
at lock are open. Records good. 

The following discharge measurement was made by B. L. Hopkins: 
May 10, 1918: Gage height, 10.07 feet; discharge, 7,860 second-feet. 
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Daily discharge^ in second-futy of Monongahela River at Lock 15 j Hoult, W. Fa., for the 

year ending SepL 30, 1918. 



Day. 



1. 
2.. 

3.. 

4.. 

5.. 

0.. 
7.. 
8.. 
9.. 
10.. 

U.. 

12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19,. 
20.. 

21.. 
22.. 



Oct. Not. Dec. Jan. Feb. liar. Apr. May. June. July. , Aug. Sept. 



9T 
93 
95 
89 
104 

93 
96 
112 
107 
96 

94 
134 
144 

161 
147 

142 
138 
140 
201 
1,780 

1,470 
892 
810 
682 

1,570 

2,870 
2,370 
2,120 
2,250 

30 ! 2,010 

31 2,470 



2,740 
2,120 
1,670 
1,030 
836 

506 
566 

510 
466 

411 

4U 
373 
820 
291 



292 
284 
273 
273 
264 

236 
210 
220 
213 
210 

219 
228 
246 
312 
1,580 



2,360 
2,230 
2,230 
1,780 
1,470 

1,280 
084 
844 
650 
455 

400 
380 
800 
300 
300 

300 
273 
246 
246 
204 

255 

340 



1,280 

3,870 
5,880 
3,720 
2,230 
1,130 
1,020 



980 
810 
730 
810 
810 

963 

827 

1.370 

2,000 

2,000 

2,120 
3,000 
6,620 
5,890 
5,170 

7,820 
0,620 
4,500 
2,860 
2,120 

1,780 

1,280 

1,130 

980 

960 

960 
1,570 
12,500 
44,000 
24,600 
10,600 



5,880 
3,570 
8,140 
3,140 
2,230 

2,000 
6,250 
14,000 
22,000 
26,900 

17,200 
10,100 
9,680 
8,200 
9,170 

9,630 
7,000 
4,360 
3.870 
28,800 

26,000 
10,700 
6,260 
5,050 
7,120 

32,200 
28,700 
11,500 



6,620 
5,170 
4,340 
3,720 
5,520 

8,270 
6,250 
8,710 
7,020 
9,680 

8,710 
6,250 
16,600 
77,000 
46,500 

19,700 
9,170 
5,880 
4,340 
3,160 

2,600 
3,500 
3,870 
3,150 
2,770 

3,280 
3,000 
2,470 
1,780 
1,470 
1,370 



1,290 
1,180 
1,370 
2,000 
2,730 

2,120 
1,780 
2,120 
14,500 
15,000 

12,000 
17,200 
13,500 
9,630 

8, no 

9,190 
7,000 
5,180 
4,180 
2,860 

3,280 
5,880 
6,250 
4,830 
3,870 

3,570 
3,720 
5,000 
4,340 
3,720 



3,140 
2,740 
2,120 
1,790 
1,570 

1,380 
1,370 
13,500 
14,500 
7,820 

5,190 
4,180 
3,140 
7,000 
11,000 

6,260 
4,180 
.3,150 
2,230 
1,700 

8,140 
1,690 
2,470 
3,000 
11,500 

30,800 
21,400 
8,740 
9,180 
4,660 
3,880 



3,750 I 

2,240 

1,900 

1,300 ' 

821 I 1,060 I 

624 • 1, 110 t 
4,040) 860 
6,650 622 
3,280 406 
1,680 136 



1,120 I 

810 
561 ! 

455 
384 I 

313 , 
493 I 
3,870. 
3.150 
1,900 

1,180 

878 
1,570 
1,780 
1,060 

750 
3,610 
2,480 
1,590 
3,720 



362 
324 
322 
331 
305 

288 
282 
264 
284 
269 

255 
282 
292 
246 

340 

340 
262 
274 
168 
236 
1,790 



900 
488 

287 
255 
297 

253 
192 
178 
161 
168 

303 
401 
523 
744 
1,580 

1,470 

1,010 

631 

444 

375 

635 

506 



249 

227 
210 
206 
198 
218 
487 



3,020 

3,000 

1,680 

996 

654 

510 
454 

385 
337 
300 

282 
287 
273 
S22 
320 

802 

340 

601 

1,370 

2,860 

2,880 
3,000 
2,480 
1,890 
1,090 

844 
604 



300 



Note. — ^Daily diacbarge, Jan. 8-10. estimated because of ice, by comparison with flow of stations on 
Tygart River. Wickets open Mar. 21, May 6, and July 29; discharge estimated. 

Monthly discharge of Monongahela River at Lock 15 j Hoult, W. Va.yfor the year ending 

Sept. SOy 1918, 

(Drainage area, 2,430 square miles.] 





Discharge in seoond-feet. 




Month. 




Minimtui. 


Mean. 


Per 
square 
mUe. 


Run-off in 
inches. 


Octobor 


2,870 

2,740 

5,880 

44,000 

32,200 

77,000 

17,200 

30,800 

6,650 

3,750 

1580 

3,020 


89 

210 

246 

730 

2,000 

1,370 

i;i80 

1,370 

313 

168 

161 

273 


761 

586 

1,230 

5,110 

11,600 

9 420 

5,930 

6,400 

1,850 

686 

463 

1,080 


a 313 
.241 
.506 
2.10 
4.77 
3.88 
2.44 
2.63 
.761 
.282 
.191 
.444 


a36 


XovenibcT ... 


.27 


iViinnber r 


.58 


-lanitary 


2.42 


Fi*»?ni#ry 


4.97 


Mardi... 


4.47 


April 


2.72 


May::::::::::::::::::::::::::::::::::::::::::: 


3.03 


Jane. .,.• 


.85 


July : 


.33 


August 


.22 


September. * 


.50 






The year 


77,000 


89 


3,710 


1.53 


20.72 
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SURFACE WATER SUPPLY, IdlS, PABT HI. 



MIDDLE FORK AT MIDVALB. W. VAi 

Location. — ^A third of a mile above Mid vale railroad station on Coal & Coke Railway, 

two-thirds mile below post office at Ellamore, Randolph County. LAiirel Creek 

enters river on right 1} miles above station. 
Drainage area. — 122 square mile« (measured on topographic maps). 
Records AVAaABLE.— May 3, 1915, to September 30, 1918. 
Gage. — Vertical and inclined staff on right bank; read by Anna Riley. 
Discharge mbasurbments. — Made from cable or by wading. 
Channel and control. — One channel at all stages; straight 300 feet above and 

100 feet below cable section. Banks are high and in most places wooded. 

Control slightly shifting. 
Extremes of stage. — ^Maximum stage recorded during year, 16.1 feet at 7.30 a. m. 

Janxiary 28 (stage-discharge relation affected by ice); minimum stage recorded, 

1.25 feet at 7 a. m. August 8 and 30. 
1915-1918: Maximum stage recorded same as for 1918; minimum stage recorded, 

1.12 feet August 29, 1917 (discharge, 2.6 second-feet). 
Floods of 1888 and 1912 reached gage height of about 18 feet. 
IcE. — Stage-discharge relation Effected by ice during severe winters. 
Accuracy. — The change in rating curve indicated by discharge measurements made 

during 1918 and 1920 probably was caused by the high water in January, 191S. 

Stage-discharge relation seriously affected by ice. New rating curve not fully 

developed. Gage read to hundredths twice daily. Records good. 

The following discharge measurement was made by B. L. Hopkins: 
May 4, 1918: Gage height, 2.55 feet; discharge, 184 second-feet. 

Daily gage height^ in feet ^ of Middle Fork at Midvakt W. Va.yfor the year ending Sept. 

SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


1.36 
1.29 
1.26 
1.26 
1.29 

1.31 
1.34 
1.34 
1.35 
1.36 

1.38 
1.42 
1.52 
1.60 
1.52 

1.48 
1.40 
1.40 
1.48 
1.94 

1.82 
1.66 
1.60 
1.62 
1.80 

2.12 
2.91 
1.82 
1.40 
3.02 
2.72 


2.40 
2.16 
2.04 
1.92 
1.83 

1.76 
1.72 
1.62 
1.63 
1.64 

1.58 
1.60 
1.64 
1.58 
1.52 

1.56 
1.54 
L52 
1.52 
1.52 

1.52 
1.55 
1.62 
1.73 
1.58 

1.58 
1.62 
1.84 
3.43 
3.24 


3.09 
3.00 
2.74 
2.56 
2.37 

2.23 
2.16 
2.07 
2.17 
2.24 

2.01 
2.04 
2.02 
2.00 
1.98 

1.92 
1.85 
1.90 
1.89 
1.93 

1.99 
2.12 
2.18 
2.38 
6.06 

7.44 




"6." 34* 

5.86 
5.58 
5.11 
4.46 
4.14 

3.76 
4.15 
4.04 
3.78 
3.73 

4.68 
11.60 
16.00 
7.52 
4.86 
3.98 


3.22 

2.94 
2.92 
2.32 
2.98 

3.24 
3.60 
4.68 
6.56 
6.42 

4.89 
4.42 
4.35 
3.82 
3.96 

8.58 
3.06 
2.59 
2.80 
7.00 

5.03 
4.04 
2.96 
3.62 
3.8S 

8.72 
5.28 
4.17 


3.66 
3.46 
3.23 
3.03 
3.36 

3.34 
5.02 
4.45 
3.97 
3.92 

3.58 
3.48 
10.34 
7.99 
7.15 

5.00 
4.14 
3.47 
3.13 
2.88 

2.96 
3.20 
3.06 
2.96 
3.06 

2.94 
2.77 
2.65 
2.52 
2.39 
2.30 


3.26 

2.18 
2.56 
2.60 
2. SO 

2.44 
2.46 
X68 
4.74 
4.23 

3.76 
3.70 
3.46 
2.36 
4.86 

4.38 
3.82 
3.44 
3.14 
2.98 

3.36 
3.56 
3.45 
3.32 
3.33 

3.26 
3.49 
3.24 
3.20 
2.99 


2.88 
2.68 
2.61 
2.64 
2.42 

2.36 
2.34 
4.52 
4.08 
3.62 

3.26 
3.00 
2.96 
5.29 
4.30 

8.58 
8.12 
3.82 
2.68 
2.72 

2.44 
2.48 
8.42 
3.34 
0.63 

0.50 
4.20 
3.62 
3.07 
2.78 
2.50 


2.28 
2.09 
2.02 
1.90 
1.80 

1.74 
2.64 
2.44 
2.06 
1.93 

1.82 
1.74 
1.70 
1.65 
1.50 

1.51 
1.04 
2.54 
2.06 
1.88 

1.72 
2.18 
2.08 
1.88 
1.80 

4.79 
3.22 
2.00 
2.84 
2.72 


3.08 
3.43 
3.16 
2.02 
1.88 

1.84 
1.72 
1.68 
1.02 
1.50 

1.52 
1.40 
1.48 
1.58 
1.48 

1.43 
1.40 
1.04 
1.00 
1.70 

1.53 
1.43 
1.30 
1.33 
1.38 

1.44 

1.40 
1.30 
1.30 
1.83 
1.58 


L03 
1.49 
1.42 
1.30 
1.32 

1.28 
1.37 
1.58 
1.60 
1.82 

1.70 
1.03 
3.JS5 
3.10 
1.92 

L75 
1.00 
1.53 
X08 
1.79 

LOS 
1.53 
1.43 
1.44 
1.43 

1.30 
1.33 
1.30 
1.30 
L27 
1.86 


3.32 


2 


L8S 


3 


1.96 


4 


Lea 


5 


i.ao 


6 


1.S6 


7 


1.60 


8 


1.54 


9 


1.4$ 


10 


1.42 


11 


1.S7 


12 


L36 


13 


1.3S 


14 


1.36 


15 


1.34 


16 


LSO 




1.47 


18 


3.00 


19 


2.70 


20 


%m 


21 


3.1« 


22 


2.J0 


23 


Itt 


24 


108 


25 


l.S» 


26 


1.7S 


27 


i.n 


28 


1.63 


29 


LOO 


30 


1.56 


31 













Note.— Gage heights Oct. 28, 29, and Apr. 14, are apparently 1 foot too low. Stage-disdiarge relation 
affected by ice Dec. 9 to Jan. 28. Gage not read Dec. 37-31, Jan 1-11, 13 and 14. 
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MONONGAHELA RIVBB BASIN. 17 

BVOXKAHHOV RXVXB AT BALL, W. VA. 

Location. — About 500 feet below niina of an old milldam, a quarter of a mile above 
poet office and county highway bridge at Hall, Barbour County, 1 mile from Balti- 
more & Ohio Railroad station. Pecks Run enters river on left 1 mile below 
station. 

Drainaqe area. — ^277 square miles (measured on topographic maps). 

Records available. — June 7, 1907, to May 25, 1909; April 15, 1915, to September 
30, 1918. 

Gage. — ^Vertical and inclined staff on right bank used since April 15, 1915; read by 
Jamee Newcomb. From June 7, 1907, to May 25, 1909, a chain gage at county 
highway bridge one-quarter of a mile below was used. 

Discharge measurements. — ^Made from county highway bridge. 

Channel and control. — Gage is about midway between beginning and end of rapids 
having approximately 10-foot fall. Bed of stream in rapids composed of large 
boulders, rocks, and gravel; practically permanent. Banks are high and wooded 
and are not overflowed except into an old mill race on left bank. 

Extremes of discharge. — Maximum stage recorded during year, 14.7 feet at 7 a. m. 
March 14 (discharge not determined); minimum stage recorded, 1.70 feet at 6 
a. m. October 7 (discharge, 8 second-feet). 

1907-1909: Maximum stage recorded, 13.8 feet (gage at highway bridge) Feb- 
ruary 6, 1908 (discharge not determined); minimum stage recorded, 1.40 feet 
during several days in October and November, 1908 (discharge not determined). 
1915-1918: Maximum and minimum stages occurred during year ending Sep- 
tember 30, 1918. 

Highest flood known reported to have reached a gage height of about 14 feet 
in 1888, referred to datum of present gage. 

Ice. — Stage-discharge relation affected by ice during severe winters. 

Diversions. — ^No water diverted above station except small quantity which may 
flow around gage through abandoned mill race above ordinary low stages and 
which is included in flow measured at county highway bridge. 

Accuracy.— Stage-discharge relation permanent except as affected by ice, December 
28 to January 28 and February 3-8. Rating curve well defined between 40 and 
4,500 second-feet; extended beyond these limits. Gage read to hundredths 
twice daily. Daily discharge ascertained by applying mean daily gage height to 
rating table, except for periods of ice effect for which it was ascertained by means 
of observer's notes, weather records, and comparison with records for other sta- 
tions in this basin. Records good except those for periods of ice effect. 

The following discharge measurement was made by B. L. Hopkins: 
May 6, 1918: Gage height, 2.63 feet; discharge, 252 second-feet. 
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SURFACE WATER SUPPLY, 1918, PART IH. 



Daily discharge j in second-feet, o/Bucthannon River at Hall, W, Va,,/or the year ending 

Sept, SO, 1918. 



D*y. 


Oct. 


Nov. 


D60. 


Jul 


Feb. 


Hat. 


Apr. May. 


June. 


July. 


Au^ 


an*. 


1 


17 
12 
15 
11 
12 

10 
9 
12 
10 
10 

10 
13 
18 
23 
21 

18 
24 
27 
30 
98 

194 
160 
104 
98 
170 

450 
338 
466 
396 
838 
580 


306 
270 
206 
1C6 
138 

111 
96 
88 
78 
71 

71 
63 
63 
53 
57 

51 
43 
45 
43 
47 

39 
45 
36 
47 
50 

51 

47 

722 


628 
628 
490 
396 
324 

265 
218 
175 
162 
98 

86 

86 
78 
70 
65 

63 
61 
73 
69 
63 

57 

86 

104 

127 

338 

2,180 
^340 
875 
304 
218 
180 


180 
180 
170 
150 
150 

150 
170 
210 
260 
340 

490 
580 

1,070 
870 

1,280 

1,960 

1,070 

675 

490 

410 

330 
300 
240 
220 
220 

170 
1,070 
2,620 
6,880 
4,070 
ICOO 


1,070 

410 
244 
194 

244 

410 

675 

1,720 

3,600 

1,840 

1,280 

1,020 

'920 

970 

1,120 

'770 

580 

490 

8,220 

3,600 

870 

890 

1,170 

6,790 
4,170 
1,500 


920 
820 
675 
490 
1,070 

1,070 
1,280 
1,720 
1,2»0 
1,500 

1,129 

820 
6,660 
12,200 
6,770 

2,920 

1 890 

870 

628 

474 

22 

820 

628 
63S 
680 

628 
490 
426 
338 
370 
349 


218 

206 
260 
426 


535 
442 

3€7 
311 


482 
311 
228 
194 
162 

130 
410 
536 
304 
199 

154 
127 
93 
83 

n 

65* 
170 
284 
324 
180 

138 
194 
249 
170 
130 

580 
675 
874 
442 
490 


410 
450 
297 
228 

189 

162 
130 
111 
98 
93 

88 
69 
57 
61 
50 

37 
50 
53 
51 
48 

45 
48 
50 
47 
40 

36 
43 
63 
65 


180 
114 
78 
57 
40 

37 
45 
50 
73 
114 

98 
130 
318 
490 
304 

194 
137 
117 
83 
76 

83 

66 
51 
40 
37 

8 

30 
34 

163 


723 


2 


474 


8 


99R 


4 


154 


5 


352 1 270 

297 1 233 
284 1 218 
410, i,9eo 

2,400 ' 1,610 
1 840 , 070 


131 


6 


104 


7 


S3 


8 


83 


9 


73 


10 


65 


11 


1,440 

1,960 
1,440 
1,190 
l'220 

970 
820 
628 
490 

770 
1,120 
920 
770 
675 

628 
970 
1,980 
920 
675 


770 

580 

535 

1,720 

l|500 

970 
628 
458 
360 
443 

284 
218 
580 
628 

i^oeo 

6,660 

IS 

675 


55 


12 


47 


13 


45 


14 


63 


15 


45 


16 


36 


17 


47 


18 


78 


19 


770 


ao 


628 


21 


770 


22 


675 


23 


450 


24v 


304 


25 


228 


26 


163 


27 


134 


28 


101 


29 


88 


30 


88 


31 









NoTBw— Diachargt, Dec. 14 and 15, estimated; gage not read. DL«charge Dec. 28 to Jan. 28 and Feb. 
3-8 estimated because of Ice, from observer's notes, study of weather records, and comiMirison with re- 
cords tor other stations in I ' 



Monthly discharge of Buckhannon River at ffaUy W, Va,,for the year ending Sept, SOt 

1918. 



{Drainage area, 277 square miles J 



Month. 



October 

November.. 
December.. 
January.... 
February... 

March 

AprU 

May 

June 

July 

August 

September.. 



Discharge In seoood-feet. 



Masdmum. 



The year. 



580 

722 

2,180 

6,880 

5,790 

12,200 

2,400 

6,660 

676 

450 

490 

770 



12,200 I 



J Per 
lum. I Mean, i square 
' < mUe. 



9 

36 

57 

150 

194 

249 

206 

213 

65 

23 

24 

36 



Run-off in 
inchea. 



119 
123 
313 
919 
1,460 
1,620 I 

889 

1,070 I 

265 i 

103 I 

104 1 
231 I 



a430 

.444 

1.13 

3.32 

5.27 

5.85 

3.21 

3.80 

.957 

.372 

.375 

.834 



596 



2.15 



aso 

.50 
1.30 
3.83 
5.49 
6t74 
3.58 
4.45 
L07 
.43 
.43 
.93 



29.25 
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MONONGAHELA RIVER BASIK. 19 

WXST rO&X AT BVTCKBBVZLLB. W. XTA. 

Location. — ^At Weston & Clarkeburg Electric Railway Co.*8 trolley bridge, a quarter 
of a mile upstteam from Butcherville, Lewis County, 3 miles ncffth of Weston. 
Freemans (>eek enters river on left 1 mile below station. 

Dbainaoe abea. — 181 square miles (measured on topographic maps). 

Records available. — ^April 8, 1915, to September 30, 1918. 

Gaoe. — Chain gage fastened to upstream side of trolley bridge near center of span; 
read by Bess Ervin. 

DiscHABGE MEASUREMENTS. — ^Made from bridge or by wading. 

Channel and control. — One channel except at extreme high stages, when river 
overflows right bank and a little water passes through two small culverts in 
trolley embankment; straight for 500 feet above and curved for 1,000 feet below 
station. Stream bed composed of sand and gravel. Control is rock ledge; prob- 
ably permanent. Growth of aquatic plants may c%,nae backwater at gage during 
summer. 

Extremes of stage.— Maximum stage recorded during year, 24.0 feet at 4.30 p. m. 
March 13; minimum stage recorded, 3.28 feet at 8.30 a. m. August 14. 

1915-1918: Maximum and minimum stages same as for 1918. Highest flood 
known is reported to have reached a stage represented by gage height of about 
27 feet in 1888. Dam since washed out may have increased height of this flood. 

Ice. — Stage-discharge relation afiFected by ice during severe winters. 

Accuracy. — Stage-dischaige relation probably permanent; seriously affected by ice 
in December and January. Measurements of flow do not indicate noteworthy 
backwater from growth of aquatic plants. Rating curve not fully deyeloped. 
Gage read to hundredths twice daily^ Records excellent. 

The following discharge measurement was made by 6. L. Hopkins: 
May 8, 1918: Ga^re height, 7.20 feet; discharp^ ^71 second-feet. 
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SURFACE WATER SUPPLY, 1918, PART III. 



Daily gage height, in feet, of West Fork at ButchervUle, W, Va.,for ihe year ending Sept, 

SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 
4 57 

i'ii" 

7.50 
6.24 
5.62 

0.18 
7.78 
7.13 
6.70 
8.25 

8.00 
7.27 
6.56 
5.64 
5.16 

498 
486 
4 79 

4n 

462 

496 
&46 
1462 
15.78 
7.44 
6.48 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


3.74 
3.66 
3.62 
8.64 
3.62 

3.60 
3.56 
3.56 
3.58 
3.60 

3.65 
3.80 
4.10 
4.10 
4.12 

4.01 
3.94 
3.94 
4.42 
6.22 

5.28 
487 
4.88 
6.08 
7.72 

6.55 
5.70 
5.61 
5.43 
5.44 
6.62 


5.64 
5.28 
4.90 
4.72 
4.64 

4.42 
4.30 
4.28 
4.24 
4.25 

4.22 
4.20 
4.14 
4.10 
4.07 

4.10 
4.08 
405 
4 02 
3.49 

404 
404 
406 
4 02 
3.98 

3.W 
404 
4 62 

5.48 
6.62 


5.60 
5.34 
5.25 
&08 
4 94 

4 84 
4 68 
4 50 
448 
440 

4 34 

"421' 

"407* 
411 

'4 32 
448 
478 
6.92 

6.06 

5.78 
5.48 
6.26 

487 
460 


5.74 
5.19 
5.11 
5.04 
492 

484 
6.59 
7.84 
11.22 

8.86 

7.02 


6.02 
6.72 
5.48 
6.60 

8.26 

6.81 
6.20 
6.80 
6.54 
7.83 

7.05 
6.30 
21.28 


4 36 
490 
5.07 
6w90 
5.54 

6.26 
5.04 
7.32 

ia8i 

7.84 

0.84 
9l76 

a 48 

7.14 
6.56 

6.96 
5.74 
6.65 
5.54 
6.02 

8.00 
8.42 
5.96 
5.72 
6.47 

5.26 
9.03 
7.14 
6.24 
6.78 


5.48 
6.22 
5.06 
5.90 

4 78 

469 
464 
6.92 
5.43 
5.32 

5.32 
6.20 
5.43 
6.69 
6.00 

6.44 
5.16 
4 91 
476 
466 

442 
4 24 
6.60 
6.19 
11.02 

16.08 

a98 

13.86 
8.29 
6.26 
6.90 


5.56 
6.28 
5.04 
481 
464 

446 
7.90 
6.66 
493 
4 74 

4 64 
450 
4 32 
415 
400 

3.99 
4 32 
6.28 
4 76 
4 50 

436 
450 
448 
4 32 
419 

7.48 
6.62 
5.50 
486 
444 


5.86 
5.22 
5.07 
6.20 
5.04 

489 
456 
430 
416 
405 

3.98 
402 
4 28 
414 
400 

3.80 
3.86 
3.84 
3.71 
404 

3.97 
3.78 
3.60 
3.42 
3.36 

3.44 
3.54 
3.61 
3.64 
3.72 
6.02 


482 
463 

438 
422 
406 

3.94 
3.86 
3.76 
3.64 
3.53 

3.4S 
3.40 
3.34 
3.62 
465 

444 

422 
410 
3.96 
3.78 

3.76 
3.72 
3.66 
3.62 
3.56 

3.46 
3.44 

3.88 
3.64 
3.48 
5.22 


7.« 


2 


5.35 


3 


S.06 


4 


470 


5 


426 


6 


414 


7 


4.15 


8 


414 


9 


406 


10 


404 


11 


4oa 


12 


434 


13 


491 


14 


446 


15 


'5.37* 
5.60 
15.00 

9.42 
6.54 
5.64 
6.38 
7.68 

16.30 
9.66 
6. .58 




12.40 

7.80 
6.42 
5.99 
5.46 
5.24 

6.40 
a63 
6.22 
5.68 
6.76 

e.16 
6.74 
5.39 
6.13 

4 87 
458 


427 


16 


420 


17 


414 


18 


449 


19 


434 


20 


456 


21 


5.86 


22 


470 


23 


474 


24 

26 

26 

27 

28 

29 

30 

31 


468 
448 

432 
422 
416 
410 
404 



Note.— Qage not read Dec. 12-14, 16, 17, 20, 21, Jan. 2, 3, 5, 6, Feb. 12-17. 
17.32 feet; gage not read in morning. 



Qagd height at 5 p. m. Mar. 14, 



WEST rOBX AT EVTEEPRISB, W. VA. 

• 

Location.— At highway bridge at Enterprise, Harrison County, three-fourths mile 

above mouth of Bingamon Creek. 
Drainage area. — 750 square miles. 
Records available.— June 2, 1907, to September 30, 1918, when station was 

discontinued. 
Gage.— Chain gage attached to bridge; read by R. M. Wharton. Sea-level elevation 

of zero of gage, 869.91 feet. 
Discharge measurements. — ^Made from downstream side of bridge. 
Channel and control. — Channel at measuring section broken by one pier; smooth 

rock bottom; straight above and below. Control practically permanent. 
Extremes op stage.— Maximum stage recorded during year, 21.75 feet at 7.50 a. m. 

March 14; minimum stage recorded, 0.98 foot at 7.15 a. m. July 22. 
1907-1918: Maximum stage recorded, 25.35 feet January 22, 1917 (discharge 

not determined); minimum stage recorded, 0.6 foot September 10, 14, and 25f 

1908 (discharge, 12 second-feet). Flood of 1888 reached stage represented by 

about 33 feet referred to datum of present gage. 
Ice.— Stage-dischaige relation affected by ice during severe winters. 



Digitized by 



Google 



MOHONGAHELA RIVEB BASIK. 



21 



AccuRAOT.— Stage-diflcfaaige relatioii practically pennanent; probably affected by 
ice during greater part of December and January. A meaaurement made Octo- 
ber 2y 1917, indicates a marked change in rating curve at low etagee, or that 
operation of mill at ^e dam at Worthington about 3 miles below gage affects 
the gage readings. The gates of the mi lid am were open December 5-12, 
1908, in order to drain the pond, but no effect was apparent on the gage readings. 
This may have been due to unreliable gage readings. The low-water didchaige 
for this station as published in previous water-supply papers may at times be 
in error; this condition shoiild be considered in using the data. Gage read to 
half-tenths once daily.. Data inadequate for determination of daily discharge. 
Records uncertain. 

The following discharge measurement was made by B. L. Hopkins: 
May 9, 1918: Gage hei^t, 6.90 feet; discharge, 3,010 second-feet. 

DttHy gage heightj infeet, of We$t Fork at EnUrprue, W. Va.^for the year ending Sept. SO, 

1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mmr. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


I 


1.10 
LIO 
1.03 
1.10 
1.12 

1.07 


8.25 
2.55 
2.28 

"ioe' 

1.80 
1.76 
1.72 
1.62 
1.60 


2.52 


3.70 


7.27 


4.10 
3.73 


2.20 
2.20 
2.30 
2.35 
2.30 

2.32 

"4.'23' 
6.95 
6.47 

7.01 
9.27 
8.25 

**4.*66' 

4.86 
4.60 
4.46 
.4.27 

*'4-*46* 
4.30 
4.10 
8.70 

3.45 
8.00 

*i."96* 
3.10 


3.20 
1.87 
1.80 
1.82 

1.97 
2.30 

iai7 

6.12 
4.12 

3.77 

"i'87* 
4.00 
4.18 

3.45 
2.92 
2.66 

'*2.'i5* 

2.02 
1.98 
2.12 
2.82 
6.40 

*'8.*85' 
4.86 
7.80 
420 
3.70 


3.30 

*'i*36* 
2.06 
1.90 

1.82 
5.16 
6.60 

"2.68* 

2.30 
2.06 
1.87 
1.72 
1.62 

**i.*66* 
8.06 
2.20 
2.18 

1.87 
1.82 

'*2.'87' 
2.10 

1.87 
1.80 
1.02 
1.05 


2.48 
2.13 
X12 
1.03 
LOO 

1.85 

"\.h2 
1.50 
1.42 

1.40 
1.28 
1.25 

'i*43' 

1.42 
1.40 
1.40 

i.ao 

1.82 

"Vos" 

L18 
1.13 
1.22 

L62 
1.85 

**i.*i2* 

1.21 
3.13 


2.38 
2.11 
1.77 

"i.'42' 

1.32 
1.27 
1.22 
1.10 
1.06 

"i.'ii* 

1.85 
1.60 
3.06 

2.36 
1.85 

'i'eo* 

1.42 

1.35 
1.27 
1.30 
L18 

1.22 
1.20 
1.27 
1.27 
1.30 
1.92 




2 


2.00 


3 


i23 
2.20 
2.15 

1.05 
1.85 
1.82 






2.55 


4 


2.23 

**4.*i6' 
5.22 


5.37 
4.85 

5.23 
6.80 
7.82 
9.88 


3.87 
3.90 

4.00 
4.25 
4.03 
3.95 


2.40 


S 


2.13 


6 


L73 


7 


L60 


g 


1.02 
1.05 
1.06 

1.12 
1.25 
L2S 




9 


1.43 


10 


1.67 




1;40 


n 


4.58 
5.25 


5.20 
4.92 
4.00 
4.85 
4.TO 

6.10 


4.10 

4.20 

15.77 

21.75 

iai5 

6.46 


1.38 


12 


1.55 
1.56 
1.55 
1.50 

1.63 
1.64 




1.86 


13 


1.37 


14 


1.41 
1.40 

**i.*47* 


"6." TO 
8.60 


1.55 


15 


1.30 

1.22 
1.13 
1.07 
2.16 
3.05 




16 


1.80 


17 


2.40 


18 


4.85 
4.60 


5.85 
6.40 
13.65 

6.85 
4.87 
3.85 


5.20 
4.87 
4.65 

4.86 
4-16 
3.90 


1.92 


19 


1.52 
1.50 

1.60 
1.48 
1.60 
1.75 




2.10 


20 


2.87 


21 


1.56 


*3.'32' 
3.20 


2.76 


22 


i46 
3.23 
3.65 
3.60 

3.10 
3.20 




23 


2.37 


21 


2.07 


25 


8.27 


4.60 

13.60 
8.67 
7.23 


8.76 

3.68 
3.25 
2.90 
2.60 
2.40 


2.00 


28 


1.95 
2.00 
2.45 
2.35 
2.23 




1.75 


27 


4.85 
3.95 


16,37' 
24.65 
11.20 


1.80 


28 


1.70 


20 


2.80 
3.10 
3.13 




30 


L70 


31 






1 













NoTB.—Oftge not read on days for whioh no gage-height is given. 

BLK CBXXX HSAS CLAKSSBTTRO. W. XTA. 

Location.— At a footbridge near Clarksburg, Harrison County, 300 feet above Turkey 
Run and 6 miles above mouth of creek. 

Drainage area. — 107 square miles (determined by Pittsburgh Flood Commission). 

Records available. — October 11, 1910, to September 30, 1918, when station was 
discontinued. 

Gaqe. — ^Vertical gage in two sections consisting of enameled gage scale attached 
to cypress backing. Section below 6.73 feet attached to downstream end of 
rig^t abutment of footbridge. Upper section, 6.73 to 16.9 feet attached to an 
oak tree 5 feet downstream from low-water section. Prior to October 1, 1917, 
the gage was a wooden sta£f at downstream end of right abutment, braced to the 
oak tree. Sea-level elevation of zero of gage, 955.01 feet. Gage read by 
£. H. Smith. 



Digitized by 



Google 



22 



SURFACE WATBB SUPPLY, 1918, PABT UI. 



Discharge measurxments. — Made from footbridge or by wading at section about 

200 feet below bridge. 
Channel and control. — ^Rocky and practically permanent. Banks high and not 

subject to overflow. Point of zero flow, about gage height 0.9 foot. 
Extremes of stage .—Maximum stage recorded during year, 14.4 feet at 6 p. m. 

January 28 (stage-discharge relation affected by ice jam); minimum stage 

recorded, 1.15 feet at 10 a. m. October 2 and 3. 
1911-1918: Maximum stage recorded, 15.0 feet July 25, 1912; minimum stage 

recorded, 0.8 foot August 21-24, 1911. 
Ice. — Stage-discharge relation affected by ice during severe winters. 
AocuRAcr. — Stage-discharge relation practically permanent, except as affected by 

ice during greater part of December and January. Gage read to half-tenths daily. 

Data inadequate for determining daily dischaige. Records good. 

DtKharge measurements of Elk Creek near Clarksburg ^ W. Fa., during the year ending 

Sept 30, 1918. 



Date. 



Made by- 



he^. 



I Fett. 

Oct. 1 I Peterson and Hopkins 1.20 

May 7 i B.L.Hopldns ' 1.76 

8 do , 4.27 



Dis- 
charge. 



32.5 

1.040 



Daily gage height, in feet, of Elk Creek near Clarksburg, W, Va.Jor the year ending SepL 30 ^ 

1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 

2.60 
2.20 
Z» 
2.05 
2.00 

2.00 

3.90 
3.00 
4.40 
4.40 

2.90 
2.70 
2.60 
2.60 
8.40 

2.70 
2.60 
2.40 
2.30 
7.60 

3.60 
3.00 
2.60 
Z40 
3.40 

7.30 
3.40 
2.80 


Mar. 


Apr. 


Aay. 


June. 


July. 


An«. 


Sept. 


1 


1.25 
1.15 
1.15 
1.80 
1.80 

1.30 
1,30 
1.25 
1.80 
1.80 

1.80 
1.80 
1.40 
1.40 
1.40 

1.40 
1.36 
1.35 
1.60 
2.40 

ZOO 
1.90 
1.60 
2.00 
2.20 

2.30 
2.00 
1.90 
1.80 
Z20 
2.36 


100 
L90 
1.80 
1.76 
LTD 

1.66 
1.60 
1.60 
1.65 
1.65 

1.60 
1.50 
1.60 
1.60 
1.60 

1.50 
1.45 
1.45 
1.40 
1.40 

L40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.45 
1.60 
1.70 
1.80 


1.90 
1.90 
1.85 
1.80 
1.76 

1.70 
1.65 
1.60 
1.70 
1.70 

1.70 
1.66 
1.65 
1.60 
1.60 

1.55 
1.66 
1.55 
1.66 
L65 

1.60 
1.60 
1.60 
1.70 
2.00 

3.00 
2.00 
1.90 
1.80 
1.76 
L70 


"i.'TO* 

"iio" 

2.40 
2.00 
1.90 

1.90 
4.10 
3.00 
2.80 
6.00 

4.00 
2.80 
2.20 
2.06 
2.00 

L95 

* i.'w 
*ia85* 

5.80 
8.90 
2.80 


2.60 
2.60 
2.80 
2.20 
3.40 

2.90 
2.70 
2.60 
160 
3.20 

2.70 
2.60 
7.40 
5.40 
4.20 

2.90 
2.60 
2.40 
2.20 
2.10 

2.10 
2.60 
2.40 
2.20 
2.45 

2.30 
2.20 
2.10 
2.00 
1.96 
1.90 


L05 
1.95 
100 
2.40 
2.20 

110 
100 
180 
4.70 
3.40 

3.60 
4.20 
8.70 
3.10 
170 

145 
185 
125 
110 
100 

140 
170 
160 
140 

lao 

110 
105 
100 
100 
100 




1.95 
1.90 
1.80 
1.75 
1.70 

1.70 
1.70 
6.20 
8.00 
164 

163 
125 
116 
170 
140 

120 
100 
1.90 
1.85 
1.76 

1.74 
1.70 
1.90 
L90 
5.95 

3.90 
173 
165 
120 
8.20 
130 


110 
100 
1.85 
1.76 
1.70 

1.66 
8.20 
190 
140 
110 

1.90 
1.80 
1.70 
1.65 
1.60 

1.56 
180 
160 
140 
100 

1.80 
100 
140 

LOO 
1.75 

1.80 
1.90 
1.90 
1.80 
130 


100 
110 
1.85 
1.76 
LTD 

1.65 
1.65 
1.60 
L65 
1.63 

L60 
1.65 
1.63 

}:g| 

1.58 
1.60 
1.60 
1.65 
1.66 

L60 
1.45 
L40 

1.50 
1.45 

1.40 
1.40 
1.35 
L35 
1.36 
120 


1.80 
1.80 
1.50 
1.46 
1.40 

L40 
1.36 
1.85 
1.80 
1.30 

1.30 
1.30 
1.90 
1.96 
170 

110 
1.80 
1.65 
1.55 
1.60 

1.46 
1.40 
1.40 1 
1.35 
1.35 

1.30 
1.30 
L40 
1.45 
L40 
116 


196 


3 


139 


3 


1.96 


4 


1.85 


6 


1.70 


i 


L65 


7 


1.60 


8 


1.60 


f 


1.55 


10 ,... 


1.50 


11 


1.45 


12 


1.45 


11 .... 


1.90 


14 


1.80 


16 


L70 


W 

17 

18 

19 

20 

21 

22 

23 


1.60 
1.70 
140 
120 
140 

lao 

135 
100 


24 


1.90 


25 

28 

27 

28.... 


1.80 

1.70 
1.65 
L60 


29 

30 

31.... 


1.55 
1.50 







Nou.— GagB not read Jml 1-3, 6, 6, 22-24, 26. and 27. 



Digitized by 



Google 



MOlfONQAHELA BIVHB BASIN. 28 

BOTVALO OBXBX AT BABRAOKVILLI* W. XTA. 

Location. — ^At steel highway bridge 1,000 feet above covered highway bridge at 
Barrackville, Karion Ck)unty, 2) miles northwest of Fairmont. Finch's Run 
enters on left 1,600 feet below station. 

Drainaob area. — ^115 square miles (measured on topographic mai>s). 

Bbcords available.— June 3, 1907, to December 31, 1908; May 8, 1915, to September 
30, 1918. 

Oaoe. — Chain gage fastened to downstream handrail of bridge; read by E. M. Beall. 

DiBCHAROB MEASUREMENTS. — Made from highway bridge or by wading. 

Channel and control. — One channel at aU stages; straight about 100 feet above 
and below station. Banks high. Stream bed rocky; some gravel. Control not 
permanent. 

BrrREMES OF DiscRAROB.— Maximum stage recorded during year, 11.02 feet at 6.46 
a. m. February 26 (discharge, about 4,850 second-feet); minimum stage recorded 
0.52 foot at 6.35 a. m. and 3.50 p. m. August 21 And at 6.50 a. m. August 22 
(discharge, 0.2 second-foot). 

1907-1908; 1915-1918: Maximum stage recorded, 14.22 feet January 22, 1917 
(dischaige, about 6,800 second-feet); no flow during greater pilrt of September, 
October, and November, 1908. Flood of July, 1912, reached a stage represented 
by about 16 feet on present gage. 

Ice. — Stage-discharge relation affected by ice during severe winters. 

Accuracy.— The change in rating curve indicated by two dischaige measiurements 
made in 1918 probably was caused by the high water of February, 1918. Stage- 
dlBchaige relation seriously affected by ice. Rating curve used October 1 to 
February 25 well defined below 1,600 second-feet; above 1,600 second-feet the 
curve is an extension. New rating curve used February 26 to September 30 
fairly well defined between 100 and 400 second-feet; poorly defined below 100 
second-feet and extended above 400 second-feet on basis of form of previous curve. 
Gage read to hundredths twice daily. Daily dischaige ascertained by applying 
mean daily gage height to rating table except for periods of ice effect and periods 
when gage was not read. Prior to February 26, open- water records good ; for periods 
of ice effect poor: after February 26, records fair except for days when gage was 
not read, for which they are poor. 

Diichargt meamrements of Buffalo Creek at BarrackvUle, W. Va,, during the year ending 

Sept, SO, 1918, 



Date. 



Oct. 3... 

May 9. . . 

11.. 



1 Fefi. 

Peterson and Hopkins a «7 

B.L.Hopkins I 2.&S 

do I 1.85 



Dis- 
charge. 



314 
146 
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SURFACE WATER SUPPLY, 1OT.S, PART HI. 



Daily discharge, in sBcond-feetf cf Bufcdo Creek at BarratMlley W. Va., for the year 

ending Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


a4 

l!l 

4!l 
21 
68 
76 

4.5 
3.8 

245 

30 
42 
26 
55 
620 

103 
86 
159 
105 
108 
143 


84 
56 
42 
32 
27 

23 
20 
19 
15 
11 

19 
17 
17 
12 
&9 

4.8 
4.8 
4.8 
4.5 
4.5 

4.3 
4.1 
4.6 
4.5 
4.5 

4.5 
4.5 
5.9 

12 

35 


38 

ao 

28 
26 
22 

19 
18 
14 
13 

• 
9 

106 
245 

130 
91 
73 
54 
37 
26 


44 

873 
392 


90 
91 
105 
94 
71 

73 
1,640 
1,040 
2,800 
1,310 

540 
392 
409 
330 
873 

345 
135 
94 
258 
2,500 

330 
150 
108 
97 
202 

3,490 
470 
290 


207 
166 
120 
102 
815 

318 
252 
166 
156 
405 

207 
176 
376 
1,400 
625 

264 
229 
186 
111 
99 

83 
73 
64 
57 
53 

50 
46 
40 
36 
32 
29 


26 
30 
62 
147 
96 

73 
60 

640 

166 
166 

U7 
129 
111 
90 
80 

96 
96 
96 
86 
89 

78 
89 
99 
97 
129 




129 
97 
88 
76 
68 

60 
54 

2,000 
360 
207 

120 
111 
129 
435 
218 

147 

120 
86 
67 
60 

72 
50 

1,020 
229 

1,180 

815 
240 
715 
240 
218 
150 


102 
67 
50 
43 
32 

25 
21 
S3 

24 
18 

13 

10 
7.0 
5.4 
4.6 

3.8 
3.0 
4.2 

^1 
4.2 

&4 
5.8 
3.8 
3.8 
2.9 

2.8 
2.8 
2.6 
2.3 
13 


8w4 

5.4 
6.2 
5.0 
3.8 

4.2 
2.6 
2.3 
2.2 
2.1 

2.0 
2.1 
1.9 
1.6 
1.3 

1.2 
1.3 
1.4 
1.4 
5.0 

2.8 
2.8 
5.4 
2.4 
2.0 

1.7 
L4 
1.3 
1.1 
2.6 
13 


14 

a4 

5.4 
3.0 
2.5 

2.0 
1.5 
L3 
1.4 
1.1 

2.8 
2.2 
1.8 
4.2 
2.4 

1.6 
1.1 
1.0 
.7 
.4 

.2 
.3 

.7 
.7 
.8 

.6 
LO 
1.2 

.9 
1.0 
3.8 


97 


2 


20 


3 


9.8 


4 


5.4 


5 


4.6 


6 


3.4 


7 


Z8 


8 


2.5 


9 


2.3 


10 


2.0 


11 


L7 


12 


L7 


13 


L3 


14 


1.1 


15 


1.0 


16 


1.0 


17 


L4 


18 


1.8 


19 


L6 


20 


3.0 


21 


5.8 


22 


5.0 


23 


3w4 


24 


3.0 


25 


ao 


26 


2.7 


27 


2.3 


28 


2.1 


29 


1.9 


30 , 

31 [ 


1.7 







NOTE.— Disdiarge estimated, because of ice effect. Dec. 10-23, 20-31; Jan. 1-29. by means of observer's 
notes, weather records, and comparison with records at other stations in the Monongahela basin. Dis- 
charge, Apr. 8-13 and Sept. 24-25, estimated because of lack of gage readings, by means of weather records 
and comparison with records at other stations in the Mononganeta basin. Braced figures show mean dis- 
charge for periods Indicated. 

Jdcnthly discharge of Buffalo Creek at BarrackvilUf W. Va.f/or the year ending Sept. 30, 

1918. 
[Drainage area, 115 square miles.] 





Discharge in second*feet. 




Month. 


Maxh^um. 


Minimum. 


Mean. 


Per 

square 
mile. 


Run-off in 
inches. 


October 


520 
84 
215 
873 
3,490 
1,400 


0.4 
4.1 


83.7 
18.9 
35.4 
82.0 
655 
224 
208 
309 
17.4 
3.16 
2.26 
6.54 


0.554 
.147 
.308 
.713 
5.70 
L95 
1.79 
2.69 
.151 
.027 
.020 
.057 


a64 


November 


.16 


December 


.36 


January 




.82 


February 


71 

29 

26 

54 

2.3 

1.1 

.2 

1.0 


&94 


March... 


235 


April 


200 


M^:;. ::::::::::::::::::::::::::::::;::...::. 


2,000 
102 
13 
14 
97 


310 


June 


.17 


July 


.08 


August 


.02 


September 


.06 


The year 


3,490 


.2 


132 


1.15 


IL55 



CHBAT RIVER NEAR PARSONS, W. VA. 

Location. — At Moss highway bridge, 2 miles north of Parsons, Tucker County, 2 
miles below junction with Shavers Fork, and 5 miles below junction of Dry Fork 
and Blackwater River. 

Drainage area. — 716 square miles (determined by Hydro-Electric Co. of West 
Virginia). 

Records available. — January 1, 1913, to September 30, 1918. 
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Gage. — Cham gage near center of bridge on downstream guard rail; read by Mrs. 
£. C. Linger. 

Discharge measurements. — ^Made from downstream side of highway bridge. 

Channel and control.— Rocky and probably permanent. Water is swift and 
turbulent at high stages. 

Extremes of discharge. — Maximum stage recorded during year, 15.6 feet at 4 p. 
m. March 13 (discharge, about 33,000 second-feet); minimum stage recorded, 
1.72 feet at 6 p. m. October 8 (discharge, 51 second-feet). 

1913-1918: Maximum stage recorded, 17.98 feet March 12, 1917 (discharge, about 
40,000 second-feet); minimum stage recorded, 1.52 feet September 6, 1917 (dis- 
charge, 29 second-feet). 

Ice. — Stage-dischaige relation affected by ice during severe winters. 

Regulation. — Some regulation above at various pulp mills and sawmills. Effect 
probacy compensating, so that two gage readings a day give correct basis for 
determining daily discharge. 

Accuracy. — Stage-discharge relation probably permanent, except as affected by ice. 
Rating curve ^drly well defined between 65 and 1,000 second-feet and well de- 
fined between 1,000 and 5,500 second-feet; beyond these limits curve is an ex- 
tension and may be considerably in error. Gage read to quarter-tenths twice 
daily. Daily dischaige ascertained by applying mean daily gage height to rating 
table, except for period of ice effect. Open-water records fair, except for ex- 
tremely hi^ stages; winter records roughly approximate. 

The following discharge measurement was made by B. L. Hopkins: 
May 2, 1918: Gage height, 3.55 feet; discharge, 1,280 second-feet. 

Daily discharge^ in Becond-feet, of Cheat River near Parsons y W. Va.ffor the year ending 

Sept. SO, 1918. 



D«y. 



1 


070 


1 


HI 


3 


124 


4 


124 


5 


M 


6 


75 


7 


61 


8 


54 


».... 


85 


10 


08 


11 


01 


12 


120 


13 


117 


U 


102 


15 


148 


IC 


117 


17 


93 


18 


88 


1» 


105 


» 


2,050 

1,370 
420 


21 


22 


23 


310 


24 


310 


25 


342 


28 


735 


27 


2,200 


28 


2,570 
1,700 


2B 


30 


805 


31 


2,830 



Oct. Nov. Deo. J«n. Feb. Mar. Apr. May. June. July. Aug. Sept. 



Nov. 


Dec. 


1,370 


950 \ 


1,100 


1,100 


000 


900 


715 


850 


500 


715 


520 


080 


450 


530 


390 


450 


420 




378 




320 




300 




271 




240 




176 




179 


245 


183 




187 




191 




171 




211 


1 
1 


191 


1 


171 I 


■ 


152 i 


1 


134, 


2,510 1 



270 



117 
102 



590 
070 



1,910 

1,630 

1,100 

555 

360 

300 



I 3,000 
' 8,620 

5,880 
I 4,730 
I 3,000 

2,050 



I 



1,500 

1,200 

1,200 

900 

670 

715 
2,510 
3,680 
8,630 
9,100 

5,680 
5,880 
9,100 
6,300 
7,660 

6,300 
4,020 
2,510 
2,670 
19,000 

7,430 
3,680 
2,670 
2,350 
3,340 

19,300 
6,740 
4,020 



3,850 
4,020 
3,000 
2,050 
3,000 

3,340 
7,300 
5,290 
3,340 



500 

760 

1,150 

1,560 

1,350 

1,000 

850 

1,100 

5,880 



4,370 1 4,370 



3,680 
2,830 
23,700 
17,800 
13,200 

6,300 
3,850 
2,670 
2,050 
1,700 

1,770 
2,670 
2,200 
1,630 
1,440 



3,000 
2,350 
2,050 
2,670 
5,480 

6,970 
7,660 
6,740 
I 3,850 
2,510 



I 



150 
950 
850 
760 
670 
590 



5,100 
4,730 
3,340 
2,670 
3,000 

2,830 
2,350 
1,910 
1,500 
1,310 



1,250 

1,200 

1,060 

850 

805 

715 

555 

3,850 

3,340 

2.200 



1,150 

1,000 

760 

520 

420 

1,500 

2,350 

1,770 

950 

590 



1,770 


4851 


1,440 


390 


1,200 


336 


3,680 


310 


2,670 


266 


1,770 


235 


1,500 


5t0 


1,150 


2,830 


1.000 


2,050 


1,500 


1,200 


2,050 


805 


3,000 


1,440 


2,200 


1,770 


2,200 


1,150 


5,100 


760 


7,660 


2,670 


4,190 


2,670 


3,850 


1,630 


2,050 


11,200 


2,200 


4,020 


1,500 





2,830 
2,060 
1,370 
1,050 
760 

715 
590 
485 
420 
354 

310 
280 
290 
336 
285 

244 
244 
253 
590 
520 

450 
310 
253 
215 
300 

336 
360 I 
2,35 
187 
191 ; 
187 



378 
290 
244 
195 
138 

127 
134 
450 

485 
290 

500 
760 
670 
850 
1,370 

900 

520 

420 

1,630 

1,200 

760 
520 
420 
366 
342 

290 
240 
219 
14H I 
138 
330 ' 



1,870 

1,200 

1,050 

950 

420 



090 
410 
360 
340 

330 
330 
310 
700 
490 

276 

850 

3,850 

3,000 

1,560 

2,510 

1,770 

1.200 

850 



450 
450 
450 
366 
325 



I 



Note.— Discharge estimated because of ice effect. Dec. 9-25 and Dec. 30 to Jan. 26 by means of obser\'er*8 
notes, weather recwda. and comparison with records for other stations in this river basin. Discharge, 
Nov. 16-18 and July 20, interpolated, and Sept. 6-L>, estimated by comparison with records of flow for 
Shavers Fork at Parsons; observer's gage readings in error. 
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26 SURFACE WATEE SUPPLY, 1918, PAET m. 

MonOdy discharge of Cheat River near Parsons, W, Va.,/or the year ending Sept, SO, 1918 . 
[Drainage area, 710 square miles.) 



IConth. 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September..... 

The year. 



. Discharge in second-feet. 



Ron-off in 



Maximum. 



2,830 
1,370 
2,510 
8,620 
lfi,300 
23,700 
7,660 
7,660 
U,200 
2,830 
1,630 
3,860 




23,700! 



M l,7aO| 2. 42 i 



32.80 



CHEAT BIVSB AT BOWLESBITBO, W. VA. 

Location. — At Baltimore & Ohio Railroad bridge at Rowlesburg, Preeton CJounty, 

300 feet above mouth of Salt Lick Creek. 
Drainage area. — ^960 square miles (includes drainage area of Salt Lick Creek). 
Records available.— July 19, 1912, to September 30, 1918. The United States 

Weather Bureau has collected gage-height records since 1884. 
Gage. — ^Mott tape gage attached to upstream side of bridge; read by J. F. Pierce. 
Discharge measurements.— Made from upstream side of bridge. Salt Lick Creek 

is measured separately and the discharge added to that measured at bridge. 
Channel and control.— Channel is curved above and below bridge. Control con- 
sists of small boulders; probably permanent. Salt Lick Creek enters between 

the control and the gage. Stage at which flow would be zero was about 0.45 foot 

in September, 1917. 
Extremes of stage.— Maximum stage recorded during year, 13.6 feet during night 

of March 13; minimum stage recorded, 2.0 feet October 4-10. 
1912-1918: Maximum stage recorded, 14.7 feet at 5 p. m. March 12, 1917; min 

imum stage recorded, 1.4 feet October 6-8, 1914. 
The highest stag ^ of which there is any record occurred, according to the records 

of the United States Weather Bureau, on July 10, 1888, when the water reached 

a stage of 22 feet. 
Ice.— Stage-dischaige relation affected by ice fluring severe winters. 
Accuracy. — Stage-discharge relation probably permanent, except as affected by ico. 

Rating curve not developed. Gage read to tenths daily. Records fair. 
Cooperation. — Gage-height record furnished by the United States Weather Bureau. 

The following measurement was made by B. L. Hopkins: 

April 26, 1918: Gage height, 4.45 feet; discharge, 3,410 second-feet. 
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iHii^ gage hfight, in feet, of Cheat River at Roivlesburg, ]V. Vn., for thr ife'tr ending 

Sept. m, 191ii, 



Dty. 



let. 


\nv. 


PfC. 


Jan. 


1 ^^^- ; 


Mar. 


Apr. 


1 May. 


June. 


j July. 


Allg. 


; S€i>t. 


Z2 


3,9 


3.3 


Z9 


3.8 


4.7 


X9 


1 

3.4 


3.4 


4.4 


X3 


3.2 


XI 


3.6 


3.7 


2.9 


3.4 


5.0 


2.9 


, 3.4 


3.2 


4.2 


X5 


1 3.4 


2.2 


3.3 


3.5 


2.9 


3.3 


4.6 


X9 


3.4 


3.0 


3.6 


X4 


X9 


2.0 


3.1 


3,2 


2.9 


3.3 


4.1 


3.4 


3.2 


X9 


: 3.3 


Z3 


X7 


2.0 


3.0 


3.2 


2.9 


3.3 


4.1 


3.5 


, 3.1 


X8 


3.0 


X3 


X5 


2.0 


2.9 


1,2 


2.9 


3.3 


4-7 , 


.3.3 


3.0 


Z7 


3.1 


X3 


i X5 


2.0 


2.S 


3.2 


2.9 


.\8 


4.6 


3.0 


• .^0 


3.6 


3.0 


XI 


X4 


2.0 


2.8 


3.0 


2.9 


h.'A 


5.5 


3.1 


3.9 


4.4 


2.8 


XI 


X7 


2.0 


2.8 


3.0 


2.9 


6.2 ; 


4.6 


5.6 


, 5.3 


3.7 


X7 


X9 


X6 


ZO 


2.H 


3.0 


2.9 


8.3 


5.1 


5.5 


4.3 


3.2 


X6 


X6 


X4 


2.1 


2.6 


3.0 


2.9 


6.4. 


5.0 


4.9 


4.0 


X9 


Z6 


X6 


X4 


2.1 


Zo 


3.0 


2.9 


6.5 , 


4.4 


4.5 


3.7 


X8 


X5 


3.2 


X3 


2.1 


2.6 , 


3.0 


2.9 


7.3 ' 


9.0 


4.2 


3.5 


X7 


X5 


XO 


! X4 


2.1 


Z6 ' 


3.0 


2.9 


6.5 


1X0 


4.0 


5.2 


X6 


X5 


X9 


: X3 


2.2 


2.5 


3.0 


2.9 


«^6| 


«L6 , 


6.6 


4.8 


X6 


Xh 


3.0 


X6 


2.1 


2.5 , 


3.0 


4.3 


6.6 


6.5 


6.9 


4.1 


X5 


X5 


3.4 


• X5 


2.1 


2.4 


3.0 


4.2 


5.2 


5.2 


6.4 


3.8 


3.4 


2.A 


X9 


X5 


2.1 


2.4 


3.0 


4.2 


4.4 , 


4.5 


6.2 


3.5 


5.6 


X4 


X7 


X3 


2.3 


2.4 


3.0 


4.2 


4.0 


4.1 


5.2 


3.3 


3.9 


•2.5 


X5 


5.1 


2.5 


2.4 


2.8 


4.2 


9.7 ' 


3.8 


4.4 


3.3 


3.8 


X8 


3.6 


4.0 


3.7 


2.3 


2.8 


4.2 


7.5 


3.6 


4.6 


3.8 


3.2 


X9 I 


3.5 


X8 


3.0 


2L4 


2.8 


4.2 


5.3 1 


4.2 


5.9 


3.7 


3.1 


2,1 ; 


X8 


4.2 


2.7 


Z4 


2.8 


4.2 


4.4 


4.1 . 


5.1 


4.2 


3.9 


X5 


X4 


3.6 


3.3 


2.4 


2.8 


4.2 


4.1 , 


3.S 


4.5 


4.0 


3.5 


X4 


X5 


3.3 


2..H 


2.4 


3.9 


4.2 


4.2 


3.4 . 


4.2 


3.8 , 


3.2 


X3 


X4 


XI 


3.0 


2.4 


6.0 


3.8 


9.6 


3.6 


4.4 


7.8 


3,0 


X8 ; 


X4 


X6 


3.5 


2.4 i 


3.8 


5.1 


7.1 


3.5 


4.2 


5.3 


4.4 


X4 


X4 


X8 


4.5 


2.4 


3.6 


6.6 


S.4 


3.3 ! 


3.9 


4-4 . 


3.7 


X5 


X3 


X7 


4.3 


2.4 


3.2 


6.0 




3.1 


3.8 


4.2 ; 


3.4 


X3 


X3 


X7 


3.7 


3.1 


2.8 


4.9 




3.1 


3.6 


3.7 ! 


5.4 


X3 


X2 


X« 


4.7 




2.9 


4.3 




3.0 




3.7 




2.4 


X3 





N'oTH.-sta^e-diacharge relation afTectcd by ice Doc. 10-24 and Doc. 30 to Jan. 26. 
CHXAT KIVBK KXAK MOKOAITTOWN. W. VA. 

Lof'Arrov. — At highway bridjjfe at Uneva, MoaoaQ;alia County, 10 mileH above mouth 
of river. Parallel of 39** W crossep the river at this bridge. 

I^RAiXAGE AHEA.— 1,3S0 84iiare miles. 

Records available.— July 8 to December 30. 1899; July 1 to December 29, 1900; 
Au^st 21, 1902, to December 31, 1905; November 18. 1908, to December 31. 
1917. Bridge and page were torn out by an ice jam Febniar>' 9. 1918. 

<'A(.E.— Chain gage attached to bridge; read by (\ F. Baker. 

l^iJK'HAROK MEASUREMENTS. -Made from upstream side of bridge or by wading. 

< HANSEL AND CONTROL.- -Probably permanent. 

ExTREME.s OF DISCHARGE. — Maximum stage recorded during period, October 1 to 
December 31, 1917, 4.70 feet at 8 a.m. and 5 p. m. October 28 (discharge, 5,550 
second-feet): minimum stage recorded, 1.90 feet at 8 a. m. October 5 (discharge, 
135 second-feet i. 

IrE. -j^tage-diacharge relation seriously affected by ice during severe winters. Ice 
forms sometimes to a thickness of se\eral inches, and large ice jams may occ\ir 
when this ice breaks up. 

AauRACY.— Stage-discharge relation practically permanent except as aftected by 
ice. Rating curve fairly well defined above 175 second-feet, (lage read to hun- 
dredths twice daily. Daily discharge ascertained by applying mean daily gage 
height to rating table except for period of ice elTect. Records good except those 
/or periods of ice effect, which are poor. 
82287— 22— wsp 473 3 
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Discharge nuasvrements of Cheat River near Morgantown, W. Fa., during the year 

ending Sept. 30, 1918, 



Oct. 4. 
6. 



[Made by Peterson and Hopkins.] 
Date. 



hc^t. 



Fett. 
2.06 
X06 



Dis- 
chaiige. 



See.-ft. 
192 
196 



Daily discharge, in second-feet, of Cheat River near Morgantoivn, W. Vd., for the period 

Oct. 1 to Dec. 31, 1917. 



Day 



I. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 



Oct. 



105 
215 
261 
210 
135 

180 
151 
163 
167 
167 



Nov. 



2,860 
2,080 
1,630 
1,290 
1,080 

950 
835 
730 
685 



Dec. 



1,630 
2,320 
2,060 
1,450 
1.860 

1,860 

1,220 

1,010 

640 

400 



Day. 



Oct. 


Nov. 


Dec. 


163 


600 




105 


600 




249 


560 




237 


520 




243 


520 


400 


273 


480 




237 


452 




215 


431 




200 


410 




1,220 


397 


1 



Day. 



Oct. 



21 1 2,450 

22 i 1,080 

23 1 835 

24 640 

25 1,220 



1,730 
2,860 
5,560 
4,510 
2,860 
4,900 



Nov. 



397 
384 
397 
397 
378 

371 
297 
315 
640 
1,200 



Dec. 



400 



1,300 



Note.— Discharge, Dec. 10-31, estimated because of ice, oo basis o( observer's notes and weather records. 
Oage read Jan. l-K, bat data inadequate for determining discharge. 

Monthly di8ch(irgc of Cheat River near Morgantown, W. Va., for the period Oct. 1 to 

Dec. 31, 1917. 

[Drainage area, 1,380 square miles.) 



Month. 



October 

November. 
December.. 



Discharge in seoond-feet. 



Maximum. 



5,550 
2,860 



Minimum. 



135 
297 



Mean. 



Run-off in 
Per inches, 

square 
mile. 



1,090 
752 I 



I 



0.790 
.645 
.680 ' 



0.91 
.61 

.7vS 



BLACKWATXB RIVER AT HBKDRICKS, W. VA. 

Location. — At highway bridge at Hendricks, Tucker County, an eighth of a mile 

above mouth of river. 
Drainage area. — 148 square miles (determined by West Virginia Development Co.) 
Records available.— October 13, 1911, to September 30, 1918, when station was 
discontinued. 
Gage. — Chain gage attached to upstream side of bridge; read by William Cochran 

and J. W. Garrett. 
Discharge measurement.s. — Made from bridge or by wading. 
Channel and control. — Bed composed of coarse gravel and stones; very rough. 

(Control shifting. Right bank high. Left bank subject to overflow at high 

stages. 
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ExTBKifss OP STAGE. ^-Maximum stage recorded duriiig year, 6.42 feet at 8 a. m. 
February 26; minimum staj^ recorded, 1.56 feet at 7 a. m. and 5 p. m. Septem- 
ber 30. 

1911-1918: Maximum stage recorded, 8.37 feet March 12, 1917; minimum stage 
recorded, 1.49 feet October 15, 1916. Maximum flood occiured July 10, 1888; 
stage unknown. 

Ice. — Stage-discharge relation affected by ice during severe winters. 

Accuracy. — Stage-discharge relation not permanent; affected by ice during greater 
part of December and January. Gage read to hundredths twice daily. Data 
inadequate for determination of discharge. 

Discharge ineasurements of Blackwater River at Ilefidrirh, W. la., during the year 

ending Sept, >iO, 1918. 

fHade by B. L. Uopkiii.s.1 



Date. 



height. I chargf. 



Fret. SfC,-fL 

Apr. 30 2.3.5 ' 202 

May 12 2.28 , 172 

13 , 2.26 I 163 



Daily gage height^ in feet, 


of Blackwater River at Hendric 
Sept, SO, 1918. 


May. 

2.34 


Va.,for the 


year e 
Aug. 


nding 


Day. 


Oct. j Nov. 

1.71 2.74 
1.68 2.38 
1.06 2.28 
1.06 2.20 

1.77 2.19 

1.80 2.18 

1. 78 ' 2. 18 

1.79 1 2.13 

1.77 ; 2.12 
1.75 1 2.12 

1.74 , 2.10 

1.80 2.08 

1.78 1 2.10 
1.74 2.12 
1.74 ' 2.09 

1.72 2.07 
1.70 2.07 
1.08 2.04 
2.05 ! 2.03 
2.28! 2.00 

2.00 2.00 
1.9H 2.02 
2.02 2.06 
2. 20 2. 14 
2. 12 2. 10 

2.02 1 2.08 
2.2A ' 2.08 
2. 19 2. 16 
2.M 2.60 

3. 73 2. 70 
2.99 


Dec. 

2.«5 
2.50 
2,50 
2.46 
2.26 

2.21 
2.17 
2.16 
2.26 
2.26 

2.26 


Jan. 

2.46 
2.46 
246 
2.46 
2.46 

2.62 
2.70 
2.67 
2.64 
2.64 

,76 


Feb. 

2.26 
2.21 
2.18 
3.18 
2.16 

2.25 
4.14 
3.76 
3.17 
3.66 

3.04 
3.22 
3.24 
3.18 
3.26 

3.10 
3.20 
3.44 
3.97 
6.04 

4.04 
3.K4 
3.70 
3.75 
4. OS 
1 

rum 

3. 62 
3.31 


Mar. 


Apr. 


June. 


July. 

2.22 
2.06 
2.00 
1.00 
1.89 

2.21 
2.a5 
1.95 
1.94 
1.90 

1.85 
1.H4 
1.H8 
1.94 
1.92 

1.85 

1.H8 
1.88 
1.92 
1.90 

1.85 
1.80 
1.80 
1.8H 
2.06 

1.90 

1.84 

1.7H 1 

1.76 

1.78 

1.7S 


Sept. 


1 


3.42 
3.34 
3.24 
3.26 
3.M 

3.55 
3.42 
3.41 

2.88 
3.60 

2.96 
3.16 
.5.56 
5. .37 

4.8i 

3.98 
3.01 
2.82 
2.62 
2.50 

2.7M 
2.90 
2.62 
2.49 
2.37 

2.32 
2.22 
2.20 
2.18 
2. IN 
2.12 


. 2.12 


2.18 
2.10 
X04 
2.00 
2.00 

2.04 
3.41 
2.72 
2.17 
2.12 

2.10 
2.02 
2.02 
1.99 
l.«5 

1.94 
1.99 
2.58 
2.14 
2.05 

2.00 
2.27 
2.36 
2.12 
2 04 

2.16 
2.12 
2.04 

2.04 ; 


1.94 
1.87 ' 
1.80 
1.7« 
1.70 

1.72 ; 

1.83 
2.04 
2.02 
1.86 

2.78 
2.42 
2.19 

2.31 ; 

2.20 ' 

2.02 
1.96 
1.92 
1.88 
1.90 ' 

1.87 
1.81 
1.74 ; 
1.95. 
1.79 

1.77 
1.80 

IS' 
1.62 ; 

1.77 

1.H8 


2.18 


2 

3 

4 

5 

6 

7 


2.12 
2.32 
2.b2 
2.40 

2.20 
2.18 
2.36 
3.59 
2.83 

2.76 


2.34 
2.3) 
2.24 
2.14 

2.14 
2.16 
3.11 
2.72 
2.40 

2..% 


1.98 
1.86 
1.84 
l.m 

1.S4 
1.82 


H . . . 


1.80 


9 


1.77 


10 

11 


1.75 
1.73 


12 


2.26' 3:32 
2.26' 3.34 
2. 14 I 3. 14 


2.62 2.2^4 
2.70 ' 2.36 
3. 00 i 3. 12 
3.;6 ' 2.5H 

4.16 2.38 
4.25 2. .31 
4.02 , 2.22 
3.22, 2.20 
2.92 2.34 

3. 75 2. 55 
3.55 2.32 
2.9S ' 2.34 
2.66 2.26 
2.79 2.97 

2.64 3.02 
2. .52 2. .56 
2. 32 2. 4S 
2.34 ' 2.33 
2.31 j 2.24 
( 2-lH 


1.76 


13 

14 


1.78 
1.76 


i5 

16.. . 


2.14 

2.14 
2.11 
2.11 


3.76 

3.81 
3.81 
3.47 


1.75 
1.72 


17 


2.50 


IH.... 


3. 8,5 


19 


2.11 3.47 


2.95 


M... . 


2.11 

2.11 
2.11 
2.28 
2.44 
2.60 

2.70 
2.62 
2.6.5 
2.60 
2.47 
2.46 


3.47 

3.02 
3.02 
3.02 
3.02 
3.01 

3.3.5 , 
4.4.5 i 
4.12, 
3.6.5 1 
2.89 
2.44 


2.52 


21 


2.66 


22 

23 

24 


2.30 
2.10 
2.01 


23 


1.98 


36 


1.97 


27 


1.89 


2S 


1.80 


29 


1.91 


» 


1.56 


31 

















SHAVERS FO&K AT PARSONS. W. VA. 



I.wTATioN. — At Steel highway bridge 600 feet northwest of railroad station at Parsons, 

Tucker County, and half a mile above confluence with Dry Fork. 
Drainage area.— 210 square miles (determined by Pittsburgh Flood Tommission). 
Records available. — October 14, 1910, to September 30, 1918. 
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Gage. — Standard chain gage attached to bridge, read by R. W. Evans. Sea-level He- 
vation of zero of gage, 1,631.70 feet. 

DiscuAROE MEA8URBMEXT8. — Made from downstream side of bridge or by wading. 

Channel and control. — Channel rocky. Control, coarse gravel and rocks: probably 
permanent. 

Extremes of dischabqe. — Maximum stage recorded during year, 8.40 feet at 4.30 
p. m. February 26 (discharge, 8,700 second-feet); minimum stage recorded. '2.60 
feet at 9 a. m. October 14 (discharge, 25 second-feet). 

1910-1918: Maximum stage recorded, 9.90 feet January 30, 1912, and March 12, 
1917 (discharge, 12,300 second-feet); minimum discharge recorded, 1 second-foot 
October 1, 1914 (gage height, 2.0 feet). High waters of 1888 and 1907 reached 
a stage represented by approximately 12.5 feet, referred to present gage datum. 

Ice. — Stage-discharge relation affected by ice during severe winters. 

Regulation. — Flow at low stages may be affected by storage of water at pulp mill dam 
about three-fourths mile above station. 

Accuracy. — Stage-discharge relation practically permanent except as affected by ice 
December 28 to January 27. Hating curve well defined between 40 and 10,000 
second-feet; extended beyond these limits. Gage read to hundredths twice 
daily. Daily dischaige ascertained by applying mean daily gage height to rating 
table except for period of ice effect for which it was ascertained by means of 
observer's notes, weather records, and comparison with records at other stations. 
Open- water records fair: records for period of ice effect poor. 

The following discharge measurements were made by B. L. Hopkins: 
April 30, 1918: Gage height, 3.84 feet; dischai^ge. 461 second-feet. 
May 1, 1918: Gage height, 3.79 feet; discharjje, 445 second-feet. 

Daily discharge, in seivnd-feet, of Shavers Fork at Parsorm, IF. Va., for the year ending 

Sept. SO, 19 IS. 



Day 


Oct. 


Nov. 


Ow. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


72 , 


9ai 

643 
6.52 
365 
1.^5 

146 
14() 
120 
135 
135 


400 
500 
400 
365 
42.> 

425 
2.T3 
225 
210 
170 


140 
130 
120 

no 

100 

no 

120 
130 
120 
120 


«00 
S52 
778 
! 700 
605 

662 

>m 

1,320 
:j. 170 
1,390 


-295 

360 

173 

1,260 

1,140 

1,140 

2,830 

1,790 

700 

700 


274 
22.5 
480 
700 
440 

380 

295 

365 

,3,350 

1,520 


4.S0 
:165 
365 
.•»5 
295 

281 

295 

1,790 

1,590 

905 


.504 
365 
309 
215 
225 

165 
173 
562 
480 
199 


2,070 

1.140 

634 

425 

351 

260 
365 
183 
150 
154 


146 
135 
135 
135 
61 

44 

61 
76 
80 
80 


1,960 


2 

3 


74 

34 


3H0 

ao4 


4 


34 


225 


o 


.38 


281 


6 


J6 


464 




.% 


22.5 


s 


34 


l3.^ 


9 


.19 


\5H 


10 


3Ji 


ITS 


11 

12 


fiO 

:i6 

46 , 


i:t5 
N7 

135 
92 

lot 


160 
140 

no 

100 
100 


1.30 
130 
140 
140 
140 


1,.520 
1,600 

2, .510 
2,«30 

3, .530 


HOO 

soo 

4,H70 
5,270 


1,210 
9a5 
6.52 
520 

1,930 ; 


681 

520 

624 

1,790 

1,260 


154 
135 
111 

87 
61 


123 

no 

SO 

80 

135 


46 
46 

295 
260 

588 


I4:{ 

135 

99 


U 

lo 


2.} 


355 
295 


16 

17 


46 

•> 


SO 
H2 
104 
104 
70 


S2 
110 
110 
101 

no 


140 
140 
130 
130 
130 


4,670 
3,530 
1,020 
905 
6,330 


1,660 
1,260 
H.-,2 
1,020 
1,660 


2,220 
1,930 
1,.590 , 
1,020 
SOO 


800 
700 
*37 
iWi 

750 


80 
22.5 
905 
960 
,520 


72 
80 
102 
80 

85 


605 
135 
173 
960 
456 


129 
225 


IS 

19 

20 


:i«< 

6,=i 

1,790 


1,020 
700 
960 


21 

22 

23 

24 

25 


974 

I.V< 

ia.-> 

116 

13-. 


72 

6:( 

61 
70 
70 


104 
K2 
13,> 
139 
400 


120 
120 
120 

no 
no 


.3,900 
1,930 
1,260 
1,020 
1,080 


1,140 

1, .520 

7.J0 

700 

«00 


9a5 
1,9:10 
1,140 
960 ' 
700 j 


700 
496 
700 

s»)o 

2. 510 


1.54 
8.52 
700 
.562 
480 


SO 
1.54 
120 
116 
126 


267 
173 
135 ■ 

991 
80 ' 


1..T90 

1,390 

440 

169 

410 


26 


120 ' 


61 

.55 ! 

46 
200 , 
300 , 

I 


1,:J90 
1,020 
700 
.300 
170 
150 


200 

:m)o 

2,830 

2,670 

1,660 

K.Vi 


\220 

2,220 

.520 

....... 


700 
:>46 
425 
295 
199 
199 


1,020 . 

9a5 > 

HOO 
681 ' 
546 


4,090 

1.590 

1,.520 

800 

»ia5 

554 


1,:J90 

624 

2,830 

1,020 


104 
70 
61 
80 
80 

104 


SO 

76 
80 
80 
80 


287 


27 

2X 

29 

30 

31 


ia:> 

135 

571 

' 750 

960 


246 
267 
2.53 
1.54 



NorK. -DischarR«% Oct. 21, Fob. 3, Apr. 11, liiru' l:{aiicl 14, iii'orpoUicii, I)iv.if-15 olinmtcd, bocausosafrr 
was niH read; Nov. 29 in Dec. 3 and Doc. 25. o-iti(n.ilod by r.)m>An-«'in with roc >rds for Cdeat River near 
TrtrsfMixi (obsorviT'sr»Mi«lii»jjs\vero In error). Uisrharjie. PtT. '2s lo Jan. 27, e^tinmted because of ice, from 
()b>orvrr's note*., stu«ly of weather riKs^rds and i-oiuparinon with rwords for Cheat Klver near Parson.*:. 
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Monthly (Ksf^iarge of Shaven Fork at Parsowt, W. Va.,/orthe ifear ending Sept., 10, 1918, 
(Drainage area, 210 square miles.] 



Moiith. 



October 

Novem ber 

Dfloeniber .*•. 

Januaiy 

Pebniary 

March 1 

is?*:::::::::::::;::::::::::::::::::::::::::: 

Jane , 

July 

August I 

i^tembcr j 

The year j 



Discharge in second-feet. 



liCaxImuin. ' ICfnimum. , Kean. 



1,790 
905 

1,380 
3,830 
S,220 
5,270 ' 
3,3.% I 
4,090 I 
2,?<30 " 
2,070 1 
960 I 
1.390 : 

S220 I 



2.-» 

46 . 

H2 
100 
520 
173 
225 
281 

61 
44 
99 

25 



223 , 

179 ' 

293 

376 

2,130 

1,270 , 

1,010 

917 

571 

251 

IS5 

419 



Per 
square 
mile. 



1.06 
.K52 
1.40 
1.79 

lai 

6.a> 
4. SI 
4.51 
2.72 
1.20 
.8KI 
2.00 



&I4 



3.07 



I Run-off ill 
' Inches. 



1.22 
.95 
1.61 
2.06 
ia52 
6.9H 
5.37 
.5.20 
3.04 
1.3H 
1.02 
2.2:J 



41. 5H 



BIO 8AVDT CRZZK AT &OCKVIIXS. W. VA. 

Ix>cA.Tios. —At hij?hway bridge at Roo'tvillc. Preston County, 5 miles alM)ve mouth 
of creek and G miles below Hniceton Mills. 

Drainage area. — 202 square miles (.determined by West V'ir^nia Development Co. ). 

Rrcorom available. — May 7, 1909, to March 31, 1918, when station was discontinued. 

Gagb. — Chain gage attached to downstream side of bridge; read by I<,evi Zweyer. 

DiftCBAROE MEA.SUREMENT8.— Made from bridge or l)y wading. 

Channel and control. — (^Ihannel bed composed of l)oulders and bedrock. (k>ntrol 
practically permanent. 

Extremes ok diboharoe. — ^Maximum stage recorded during period, 12.8 feet at 7 a. 
m. February 26 (discharge, about 11.900 second-feet); minimum stage recorded, 
."i.SO feet at p. m. October 3 and 4 (discharge, 12 second-feet). 

loB. — Stage-discharge relation affected by ice during severe winters. 

Rkoulation. — Gristmills at Rockville, Clifton Mills, and Hniceton Mills operated by 
water power, may produce fluctuations in stage during low water. 

Accuracy. — Stage-discharge relation practically permanent except as affected by 
ice. Rating curve well defined between 10 and 8,000 second-feet. Gage read 
to hundredths twice daily. Daily discharge ascertained by applying mean 
daily gage height to rating table except for period of ice effect. Records fair 
except those for periods of ice effect, which are poor. 

The following discharge measurement was made by Peterson and Hopkins: 
October 6, 1917: Gage height, 3.45 feet; discharge, 13.7 second-feet. 
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Daily discharge, in second-feeU of Big Sandy Creek at RockvilU, W. la., for the period 
Oct. i, 1917, to Mar, SI, 1918. 



Day. I Oct. ' Nov. | Dec. 



34 
19 
13 
12 

I 

18 t 

16 I 
27| 



9 


t 17 


10.... 


1 1« 


11.... 


19 


12.... 


32 


13.... 


68 


14.... 


52 


16 


1 " 



346 I 
284 { 
284 
191 1 
169 . 

150 
150 
133 
110 
118 

110 
103 
103 

96 

81 



299 
330 
289 
284 
191 

150 
150 
133 
120 
120 

110 
110 
100 
90 
90 



Jan. 



130 



i Feb. 

1 


Mar. 


Day. 


11 


798 


16.... 




633 


17.... 


1 


523 


18.... 


. 


465 


19. . . . 


140 


862 


20.... 




739 


21.... 




684 


22.... 




543 


23.... 


4,400 


633 


24 


2, MO 


1,200 


25 


2,360 


862 


26 


3,080 


633 


27 


7,340 


1,100 


28 


2,220 


4,060 


29 


6,920 


1,690 


30 

31 



Oct. 


Nov. 


Dec. 1 

1 


Jan. 


Feb. 


Mar. 


39 


81 


90 1 


2,500 


m 


29 


^ 1 


88 , 




1,200 


503 


27 


88 


85 ■ 




739 


4» 


61 


81 


88 




1,600 


346 


503 


64 ; 


103 




7,^ 


» 


241 


64 1 


142 




2,360 


f» 


169 


81 1 


191 




931 


241 


126 


85 


299 


130 


796 


299 


133 


103 


346 


730 


213 


465 


88 






«2 


in 


586 


48 


1 




8,810 


ll» 


1,010 


81 


226| 




1,950 


15D 


931 


103 




1,010 


142 


633 


118 








133 


739 


169 









133 


465 




' 






126 



Note.— Discharge, Dec. 9-16 and Doc. 25 to Feb. 8, estimated because of Ice effect, by means of ob- 
server's notes and weather records. 

Monthly discharge of Big Sandy Creek at Rockville, \V. Va., for the period Oct. 1, 1917, 

to Mar. .31, 19 IS. 

[Drainage area, 202 square miles.) 



Month. 


D 

Maximum. 

1,010 
346 


ischarge in second-feet. 
Minimum. Mean. 


Per 
square 
mile. 


Run-off in 
inches. 


October 


12 • 212 

48 1 128 

M ; 179 

' 130 


1.05 
.624 
.S.S6 
.644 

ia9 

3.17 


1.21 


November 


.70 


December 


1.02 


January 




.74 


February 


8,810 
4.060 


I 2,200 


11.35 


March 


126 ' 641 


3.66 







UTTLE BEAVER CREEK BASIN. 

LITTLE BEAVEB CREEK NEAR EAST LIVERPOOL. OHIO. 

!/<;<. ATiox. -At steel highway bridge known as Grimms Hridge, 4 miles above mouth 
of creek and 4 miles northeast of East Liverpool, Columbiana County. North 
Fork enters creek on left about 3 miles above station. 

Dr.vinage ahea. -505 square miles (measured on topographic maps;. 

Records available. — May 17, 1915, to September 30, 1918. 

Gage.— Chain gage fastened to downstream side of highway bridge; read by G. W. 
(lam and Bessie (iarn. 

Discharge MEAsuREMENT.s.-Made from bridge or by wading. 

Channel and control. — One channel at all stages; at extreme high stages water 
flows around both bridge abutments. Channel straight for 100 feet above and 
300 feet below station. Rapids about (»00 feet below bridge act as primary con- 
trol; probably j)ermanent. Point of zero flow, gage height, O.lOiO.2 foot. 

Extremes of stage. — ^Maximum stage recorded, 11.2 feet at 8 a. m. February 20: 
minimum stage recorded, 1.78 feet at (J p. m. August 22 and 7 a. m. August 26. 

1915-1918: \faximum and minimum stages recorded same as for 1918 above. 
Highest known flood reached a stage represented by gage height about 20 feet. 

Ice. — Stage-discharge relation affect^ by ice and ice jams during severe winters. 

AcrrRACY.— Stage-discharge relation permanent except as affected by ice. Rating 
<urve not fully developed. Ciage read to hundredths twice daily. Records 
rxcelleiit. 

T!u' following discharge measurement was made by Peterson and Hopkins: 
Oci />er 9. 1917: Gage height, 2.-50 feet; discharge, 70. S second-feet. 
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loftily gage height, in feet, of Little Beaver Creek near East Liverpool, Ohio, for the year 

ending Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 



6.20 
6.44 
5.22 
4.64 
4.92 

5.00 
4.M 
4.60 
4.92 
6.35 

5.12 
4.96 
4.72 
.5.68 
5.76 

4.72 
4.48 

4.28 
4.08 
3.92 

3.84 
3.77 
3.62 
3.52 
3.42 

3.36 
3.26 
3.26 
3.24 


•Apr. 


May. 

4.15 
3.87 
3.68 
3.58 
3.45 

3.36 
3.40 
3.32 
3.23 
3. 38 

3.52 

4.08 
6.26 
5.99 

4.88 

4.44 
3.95 
3.78 
3.57 
3.44 

3.62 
3..')6 
4.00 
3.86 
4.93 

5.72 
4.31 
3.85 
3.57 
4.04 
5.90 


June. 

4.96 
4.25 
3. 77 
3.S0 
3.32 

3.48 
3.41 
3.25 
3.10 
3.08 

3.08 
3.12 
3.11 
2.94 
^83 

2.79 
2.70 
2.65 
2.58 
2.52 

2.56 
2.76 
2.92 
•2.72 
2.62 

Z54 
•2.48 
2.44 
2.45 
2.38 


July. 


Aug. 

2.44 
2.26 
2.17 
2.23 
2.23 

2.10 
1.92 
2.32 
2.85 
^70 

2.58 
2.38 
2.30 
2.12 
2.06 

2.09 
2.16 
2.02 
1.90 
1.88 

1.95 
1.79 
1.83 
1.86 
1.S6 

1.80 
1.82 
1.83 
2.00 
2.54 
2.48. 


Sept. 


1 


2.20 
2.20 
2.32 
2.87 
3.07 

2.78 
2.62 
2.53 
2.50 
2.48 

2.40 
2.38 
2.62 
2.60 
2.52 

2.47 
2.44 
2.42 
4.74 
5.68 

4.08 
3.58 
3.50 
a 12 
7.95 

5.92 
5.00 
4.86 
4..>4 
6.18 
5.76 


4.86 
4.07 
4.01 
3.82 
3.67 

3.58 
3.48 
3.42 
3.30 
3.25 

3.21 
3.14 
3.15 
3.15 
3.15 

3.15 
3.15 
3.14 

2.98 
2.92 

2.92 
2.91 
2.98 
3.00 
2.90 

2.86 
2.90 
2.90 

2.8H 
2.9.-> 


3.13 
3.10 
3.04 
2.92 

2.88 

2.86 
2.84 
2.51 
2.57 
2.80 

2.86 
2.85 
2.86 
2.86 
2.86 

Z96 
2.95 
2.90 
2.98 
3.23 

3.70 
4.42 
4.16 





Z96 


3.13 
3.19 
3.27 
3.69 
3.34 

3.18 
3.10 
4.40 
4.36 
4.02 

4.32 
5.72 
5.68 
5.65 
4. 86 

4.42 
4.62 
5.28 
4.34 
4.00 

4,12 
4.32 
4.12 
4.38 
4.16 

3.96 
3.80 
4.75 
4.91 
4.60 


2.72 
2.42 
2.46 
2.44 
2.41 

* 2.32 
2.28 
2.20 
2.20 
2.18 

2.15 
3.22 
3.10 
2.78 
2.58 

2.40 
2.31 
2.24 
2.22 
2.26 

2.20 
2.16 
2.15 
2.22 
2.40 

2.46 
2.36 
2.32 
2.15 
2.65 
2.50 


2.72 


2 


2.46 


3 






2.40 


4 


3.92 


3.00 


2.49 


5 


2.46 


6..... 






2.89 




3.34 


3.31 



3.05* 

3.00 


' '3.25' 
7.02 
715 

6.78 
7 80 
8.74 
6.69 
7 92 

6.03 
5.00 
5.18 
5.62 
ia40 

6.65 
5.29 
4.70 
4.62 
4.70 

5.72 
4.75 
4.40 


2.56 


S 


2.37 


9 


2.25 


10 


2.16 


11 


2.10 


12 


2.14 


13 


Z46 


14 


2.32 


15 


2.80 


16 


2.40 


17 


2.50 


18 : 


2.68 


19 


2.50 


ao. . 


2.52 


21... . 


2.60 


22 


'2.43 


23 

24 


2.36 
2.28 


25 







2.9.'V 


2.2A 


25 


2.16 


27 






2.12 


28 

29... . 


4.68 


2.95 


2.08 
2.04 


.10 








3.19 
3.17 


2.03 


31 


3.94 

















NoTB.— Stage-discharge relation affected by ice Doc. 10 to Feb. 9t gage read once or twice a week Dec. 24 
to Feb. 7. 

YELLOW CBEEK BASIN. 
TZLLOW ORSSK AT KAMM OHBtVILLX, OHIO. 

Location. — At covered highway bridge on Steubenville Pike, a fifth of a mile eouth- 

weet of Hainmond8\'ille, Jefferson (bounty. North Fork enters on left 1,000 feet 

below station. 
Drainage area. — 169 square miles (measured on topographic maps). 
Records available. — ^May 13, 1915, to September 30, 1918. 
Gage. — Chain gage on downstream side of bridge about 25 feet from left end; read 

by W. J. Sprague. 
Discharge measurements. — Made from bridge or by wading. 
Channel and control. — One channel, but at extreme high stages stream flows 

around botli abutments; straight 1,000 feet above and cur\'ed 100 feet below 

station. Control not permanent. Point of zero flow, gage height about 1.4 feet 

September, 1915 and 1916, and October, 1917. 
Extremes of stage.— Maximum stage recorded during year, 9.61 feet at 8.45 a. m. 

February 20; minimum stage recorded, 1.28 feet at 7.10 p. m. August 28. 
1915-1918: Maximum stage recorded, 10.75 feet December 29. 1915; minimum 

stage same as for 1918 above. Highest known flood reached a stage represented 

by gage height about 16 feet. 
Ice. — Stage-discharge relation affected by ice during severe winters. 
Accuracy. — Stage-discharge relation practically permanent except as affected by 

ice during December, January, and February. Rating curve not fully developed . 

Gage read to hundredths twice daily. Records good. 

The following discharge measurement was made by Peterson and Hopkins: 
Octobers. 1917: (iage height. 2.17 feet; discharge. 16.1 second-feet. 



Digitized by 



Google 



34 



SURFACE WATER SUPPLY, 1918, PART III. 



Daily gage height, in feet, of Yellow Creek at HammondsvUle, Ohio, for the year enixnn 

Sept. SO, 1918. 



Day. 

1 


1 Oct. 

, 2.10 

2.09 

' 2.09 

; 2.27 

2.50 

2.38 
, 2.24 
, 2.23 
1 2.20 

2.18 

. 2.16 
2.21 
2.22 
2.20 

. 2.26 

2.26 
2.24 
2.20 
4.75 
4.02 

340 
3.04 
2.85 
5.10 
5.36 

4.18 
4.0i 
3.97 
3.79 
4.79 
4.10 


\ Nov. 

^' - " 
' 3.79 
i 3.54 
, 3.31 
, 3.10 
! 2.W4 

, 2.94 

1 2.89 

' 2.81 

2.75 

•2.73 

2.71 
Z68 
2.66 
Z50 
2.58 

2.60 
2.58 
2.58 
2.54 
2.51 

2.S2 
2.57 
X58 
2.52 
2.34 

2.42 
2.46 
2.54 
2.52 
2.54 


Doc. 

2.59 
2.52 
2.46 
2.45 
2.42 

2.40 
2.35 
2.42 

2.84 
2.72 



' 3. 36' 


Jan. 

4.47 
4.70 
4.74 
4.77 
4.82 

4.86 
4.88 
4.88 
4.82 
4.73 

4.60 
4.56 
4.28 
3.60 
3.46 

3.30 
3.30 
3.16 


Feb. 
2.65 
i*42* 

"i*46' 
5.84 
.x44 

5.16 
6.14 
6.39 
4.58 
5.64 

3.78 
3.13 
3.18 
4.34 
7.92 

S.^ 
6.79 
6.92 
4.66 
3.76 

4.91 
4.12 
3.80 


Mar. 

3.72 
3..'i2 
3.36 
3,28 
3.65 

3.56 
3.51 
3.44 
3.32 
3.86 

3.65 
3.63 
3.50 
3.96 
3.80 

3.51 
3.40 
3.22 
3.06 
2.94 

Z89 
2.80 
2.72 
2.66 
2.70 

2.62 
Z.S4 
2.54 
Z50 
2.46 
2.44 


Apr. 

2.44 
2.46 
2.47 
2..\2 
2.38 

2.26 
2.18 
.3.40 
3.79 
3.06 

3.42 
4.62 
4.30 
3.96 
3.62 

3.40 
3.38 
3.30 
3.00 

2.88 

3.34 
3.43 
3.20 
3.36 
3.22 

3.11 
3.04 
2.90 
3.82 
3.42 


May. 

3.16 
3.02 
2.94 
2.90 

2.88 

2.88 
2.90 
2.91 
2.89 
2.« 

2.99 
3.04 
5.83 
4.63 
3.90 

3.47 
3.17 
2.99 

2.88 
2.82 

2.76 
2.81 
5.21 
4.05 
4.28 

4.18 
3.82 
3.23 
3.07 
4.72 


June. 

.148 
3.00 
2.72 
2.65 
2.55 

2.48 
2.50 
Z44 
2.37 
2.35 

2.42 
2.33 
2.24 
2.18 
2.18 

2.10 
2.03 
1.98 
1.92 
1.90 

1.96 
1.99 
1.98 
1.94 
1.93 

1.92 
1.92 
1.88 
1.84 
1.84 


July. 

1.92 
1.86 
1.H4 
1.81 
1.75 

, 1.71 
L66 
1.62 
1.59 
1.56 

1.60 
1.87 
2.02 
1.92 
1.82 

1.71 
1.64 
1.60 
1.60 
1.60 

1.J6 
1.54 
1.52 
1.50 
1.70 

1.66 
1.60 
1.56 
L52 
1.55 
1.53 


Aug. 

1.52 
1.30 
1.48 
1.46 
1.42 

1.96 
1.30 
1.54 
LSI 
1.80 

2.27 
Z22 
2.1s 
2.14 
2:06 

2.00 
1.94 
1.« 
1.79 
1.70 

1.62 
L52 
1.46 
1.41 
1.36 

1.32 
1.31 
1.29 
1.98 
2.54 
3.08 




2 

3 

4 

5 

6 

7 


174 
2.0»> 


8 

9 

10 

11 


1.74 

l.6v 


12 

13 

14 

15 

16 

17 

18 


1.* 
1% 

'•* 

2.a> 
10: 


19 


101 


20 






19^ 


21 


3.38 
4.54 
4.46 
4.16 
4.02 

3 96 
3.H4 
3.82 
3.85 
3.93 
4.20 


3.05 

::::::: 

3.00 



■*i*98 


lib 


22 

23 

^:::::::::::::: 

26 


L«7 

l.«l 

L7; 

1.76 


27 


L72 


28 


L70 


29 


L6^ 


30 






L64 


31 












. 





Note.— Gage not road on days for which no gage heights are given. 

HIDDLB ISLAND OBBEK BASIN. 
MIDDLB I8LAVD CSXXX AT UTTLS. W. VA 

Location. — At highway bridge at Little. 6 miles southeast of Frieudly, Tyler County 

Stewart Run enters on left 500 feet below station. 
Drainage area. — 458 square miles (measured on topographic maps). 
Records available.— May 7, 1916, to September 30, 1918. 
Gaoe. — ^Vertical and inclined staff on left bank immediately below the bridge; re*d 

to tenths twice daily by E. F. Weigand. 
Discharge measurements. — ^Made from bridge or by wading. Stay wire is use<I 

for measurements at high stages. 
CHANNEL AND CONTROL. — One channel at all stages; straight for about 400 feet above 

and 250 feet below station. Primar>' control is at foundation of old milldam 25<) 

feet below station; composed of bedrock, foundation timbers, small deposit of 

rock and sand; probably permanent. Point of zero flow, gage height 1.4 feet 

ifcO.2 foot. 
Extremes of stage. — Maximum stage recorded during year, 18.7 feet at 7 a. ra. 

March 14; minimum stage, 1.74 feet January 13, August 29 and 30. 

1915-1918: Maximum stage recorded. 22.22 feet at 5 p. m. January 22. 1917; 

minimum stage. 1.74 feet January 13, August 29 and 30, 1918. Highest known 

flood occurred in August, 1875; gage height about 33.5 feet. 
Ice.- ^Stage-discharge relation affected by ice during winters. 
Cooperation.— -Base data furnished by United States Engineer Corps. 

Determination of discharge withheld until additional data are obtained . 
No discharge measurements were made at this station during the year. 
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IkUy gage hright, in feet, of Middle IslQtid Creek at Little, W. Va.,/or the year ending 

Sept, .SO, 1918. 



Day. 



Oct. Nov. 



«.. 
7.. 
*.. 
9.. 

le.. 



II.. 

K.. 
13.. 
14.. 
IS.. 

16. . 
17.. 
18.. 
».. 
».. 



21.. 
22.. 

23.. 
34.. 



».. 
27.. 
2S.. 
29.. 

ao.. 

31.. 



2.01 
2.(H 
2.04 
2.(M 
2.04 

2.(4 
2.04 . 
2.04 t 
2.04 
2.04 ■ 

2.01 
2.19 > 
2.34 i 
2.70 I 
2.74 ' 

2.74 
2.54 , 
2.50 
3.80 
7.12 

3.59 
3.24 
2.04 
4.00 
7.47 

&62 
3.(12 
5.20 
3; 84 
5.34 
4.«4 



3.90 
3.44 
3.24 
3.10 
3.04 

2.99 
2.M ' 
2.79 I 
2.60 i 
2.54 

2.54 
2.54 
2.44 
2.44 
2.30 

2.34 
2.34 
2.34 
2.34 
2.34 

2.24 ■ 
2.24 1 
2.34 j 
2.34 
2.34 ' 

2.24 
2.34 
2.54 I 
3.00 
3.34 i 



Dec. 


Jan. 


3.10 


2.64 


2.04 


2.30 


2.«o ; 


2.14 


2.74 . 


2.04 


2.60 


2.04 



I 



2.64 


1.94 


3.54 


2.54 I 


2.19 


6.09 


2.50 


2.09 


11.44 


2.50 ; 


2.39 


12.55 


2.40 ' 


2.34 


9.04 


2.44 


2.04 


5.49 


2.34 


1..H4 


4.84 


2.20 


1.74 


6.29 


2.24 


2.14 


5.04 


2.00 


2.64 


6.64 


2.04* 


3.74 


6.34 


2.04 1 


4.34 


4.44 


2.04 1 


4.19 


3.69 


2.00 1 


3.94 


.\84 


2.29 1 


3.50 


11. K4 


3.04 


3.39 


6.99 


3.79 


.1.24 


4.30 


3.29 


3.14 


3.84 


3.14 1 


3.04 


3.00 


3.04 


3.29 


4.64 


4.34 , 


3.44 


11.54 


4.04 


3.09 


5.64 


3.M 


4.49 


4.10 


3.44 


11.54 




3.04 


9.14 




2.W 


6.64 






Feb. Mar. .\pr. May. June. ' July. 



4.H4 
3.H4 
4.14 
3.09 
3.60 



3.»4 
3.60 
3.40 , 
3.34 I 
4.79 , 



2.64 
2.74 
3.19 I 
4.24 ' 
3.79 j 



4. .54 


3.,'>4 


3.80 


3.34 


3.50 


4.99 1 


3.54 


8.50 


4.14 


5.44 I 


3.09 


6.H4 


3.74 


8.44 


8.09 


5.30 


16.70 


4.54 


7.W 


4.00 


4.24 


3.69 


3.99 


3.64 


3.64 


3.54 


3.39 


3.30 


3.24 


3.34 


3.19 


3.59 


3.tf4 


4.09 


2.80 


3.84 


2. 84 


3.60 


2.79 


3.64 


2.89 


3.84 


2.80 


3.70 


2.84 


3.84 


2.74 


3.74 


2.74 


3.04 


2.64 





3.M ' 
3.44 
3.30 
3.20 
3.00 \ 

2.99 
2.84 ; 
1&.26 I 
6.29| 
4.14 I 

3.79 i 
3.84 
5.70 ' 
6.14 
4.19 

3.74 . 

3.40 

3.10 

2.00 ; 



2.69 , 
2.50 ! 
3.74 
3.50 , 
8.34 ' 

ia64 I 
4.54 I 
4.94 j 
3.60 I 
3.34 ' 
3.00 I 



3.40 • 
3.10 
2.84 
2.74 , 
2.60 

2.64 
6.74 
5.60 
3.34 
3.00 

2.80 
2.70 
2.64 
2.64 
2.40 

2.44 
2.44 
2.50 
3.14 
2.74 

2.54 
2.50 
3.34 
2.80 
2.09 

2.50 
2.49 
2.74 
2.84 
2.84 
2.00 



2.54 
2.40 
2.44 
2.34 

2.29 

2.19 
2.14 
2.04 
2.04 
2.04 

2.04 
2.19 
2.49 
2.50 
2.49 

2.39 
2.34 
2.20 
2.10 
2L14 



Aug. Sept. 



t 



2.20 

2.59 I 

2.60 < 
2.44 
2.29 

2.14 
2.09 
2.04 
2.64 
3.09 

3.24 
2.00 
2.40 
2.34 
2.39 

2.40 
2.30 
X20 
2.14 
2.01 



2.89 
3.70 
3.20 
2.80 
2.84 

2.09 
2.64 
2.54 
2.44 
2.30 

2.34 
2.20 
2.24 
2.10 
2.14 

2.09 
2.09 
2.44 
2.49 
2.44 



2.44 


Z04 


2.60 


2.64 


2.04 


2.40 


2.54 


Z04 


2.60 


2.44 


Z04 


2.70 


2.34 


1.09 


2.59 


2.29 


1.94 


2.49 


2.24 


1.84 


2.39 


2.00 


1.84 


X29 


2.00 


1.79 


2.24 


2.30 


1.74 


2.14 


2.24 


1.80 





NoTB.-~Stage-disehargo relation may have been aflectod by Ice during part of December, January, iiml 
February. 

UTTLB MUSKINOTJlf BIVBB BASIN. 

UTTLS MTTSKnrOUM RIVBR AT FAY. OHIO. 

I^CATiON. — A mile northwest of Fay, Washington County, Ohio, 7 milee from St. 

Marys, W. Va., and 12 miles from Marietta, Ohio. Bear Run enters on left half a 

mile above station. Covered highway bridge crosses river just above Bear Run. 
Drainage area. — 259 square milee (measured on topographic maps). 
Rbcords available.— May 14, 1915, to September 30, 1918. 
Gaob. — Inclined and vertical staff on right bank about 400 feet below suspension 

footbridge; read by G. I. Smith. 
Discharge measurements. — Made from suspension bridge or by wading. 
Channel and control. — One channel at all stages; straight several hundred feet 

above and below bridge. Overflow at gage height about 13 feet; wide overflow at 

maximum stages. Bed of stream composed of mud, sand, rock and gravel; primary 

control at ford 50 feet below gage compact sand and gravel; fairly permanent. 

Point of zero flow, gage height 0.7 ± 0.2 foot May, 1915. 
Extremes of stage. — ^Maximum stage recorded during year, 15.50 feet at 8 a. m. 

February 10 and 5 p. m. February 20; minimum stage, 1.17 feet at 5 p. m. October 

2 and 8 a. m. October 3. 
1915-1918: Maximum stage recorded, 21.5 feet at 5 p. m. January 22, 1917; 

minimum stage, 1.17 feet at 5 p. m. October 2 and 8 a. m. October 3, 1917. 
Highest flood known reached a stage represented by gage height about 23 feet. 
Ice. — Stage-diachaige relation affected by ice in severe winters. 
Cooperation. — Base data furnished by United States Engineer Corps. 
Data inadequate for determination of discharge. 

The following discharge measurement was made by Shick and Quattlebaum : 
February 20, 1918: Gage height, 15.50 feet; discharge, 6,430 second-feet. 
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Daily gage height, in feet, of TAttU Muskingum River at Fay, Ohio, for the year ending 

Sept. SO, 1918. 



Day. 



I. 
2. 
3. 
4. 

5. 

«.. 

7.. 
8.. 
».. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 



24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



Oct. 



1.20 
1.18 
1.18 
1.20 
1.24 

1.26 
1.28 
1.35 
1.34 
1.30 

1.30 
1.45 
1.47 
1.56 
1.56 

1.46 
1.44 
1.44 
3.27 
5.30 

2.94 
2.42 
2.33 
3.41 

S.03 

6.10 \ 
4.16 I 
5.45 , 
3. 72 

6.87 I 
4.32 



Nov. 



3.32 
2.90 
2.61 
2.40 

2.26 

2.17 
2.10 
2.06 
1.99 
1.92 

1.88 
1.83 

1.84 
1.78 
1.73 

1.68 
1.64 
1.62 
1.62 
1.62 

1.60 
1.56 
1.54 
1.54 

1.56 

1.52 
1.54 
2.10 
2.64 
2.62 



Deo. 



I 



2.46 
2.29 
2.17 
2.09 
2.02 

1.98 
1.90 
1.83 
1.68 
1.65 

1.69 
1.58 
1.53 
1.56 
1.62 

1.62 
1.62 
1.64 
1.63 
1.95 

3.74 
5.11 
4.20 

3.78 , 
4.72 

4.10 
3.37 
3.09 
2.66 
2.71 
2.^1 



Jan. 



2.49 
2.34 
2.25 
2.18 
2.14 

2.20 
3.02 
3.35 
2.94 
2.69 

2.55 
3.01 
3.29 
2.97 

2.«<5 

2.87 
2.70 
2.52 
2.42 

2.26 

2.\^ \ 
2.23 I 

2.23 > 
2.27 i 

2.24 ; 

2.26 
2.40 i 
2.77 , 
4.20 I 
4-26 i 
3. 72 



Feb. 



Mar. 



3.22 
2.92 
2.80 
2.82 

2.(W) 

2.59 
5.40 
9.40 
14.05 
13.15 

7.75 
8.45 
9.30 
5.24 
8.02 

4.75 
3.63 
3.12 
.'i.62 
15.05 

4.96 
3.55 
3. 25 
3.61 • 
4.15 

11.00 
4.75 I 
3.7s 



3.40 
3.24 
3.02 
2.94 
3.45 

3.34 
3.14 
2.96 
3.05 
4.30 

3.69 I 
3.34 j 
10.75 I 
12.45 , 

4.68 

3.64 
.3.26 
3.06 
2.84 
2.72 

2.63 
2..V} 
2.48 
^40 
2.34 

2.29 I 
2.22 
2.14 , 
2.10 
2.06 i 
2.04 , 



Apr. 


May. 


June. 


2.12 


2.70 


2.70 


2.46 


2.58 


2.45 


4.12 


2.44 


2.28 


3.37 


2.33 


2.14 


2.86 


2.26 


2.06 


2.60 


2.22 


2.04 


2.69 


2.32 


2.18 


3.69 


13.58 


2.45 


4.55 


4.40 


2.09 


3.96 


3.58 


1.98 


7.30 


4.18 


1.88 


9.18 


4.10 


1.H4 


4.90 


7.08 


1.74 


3.82 


8.30 


1.69 


3.35 


4.10 


1.65 


3.11 


3.34 1 


1.60 


3.10 


3.02 


1.61 


3.09 


2.82 ' 


1.58 


2.83 


2.64 1 


1.60 


2.85 


2.52 

1 


1.56 


3.31 


2.50 1 


1.53 


3.19 


2.46 ' 


1.56 


2.90 


2.84 1 


1.52 


2. 78 


2.73 1 


1.52 



2.<»8 

2.61 
2.57 

2.55 
2.<W 
2.89 



I 



12.55 

4.54 ' 
5.25 
4.30 , 
3.56 ! 
3.11 
2.93 



L.-iOl 

1.48 
1.50 
1.48 
1.44, 
1.39 I 



July. 



1.56 
1.48 
1.41 
1.40 
1.40 

1.39 
1.34 
1.33 
1.40 
1.38 

1.37 
1.36 
1.38 
1.48 
1.58 

1.52 
1.56 
1.46 
1.42 
1.37 

1.34 
1.32 
1.30 
1.30 
1.30 

1.32 
1.72 
1.50 
1.44 
1.43 



I 



AUR. 



1.33 
1.32 
1.32 
1.33 
1.32 

1.30 
1..30 
1.35 
1.40 
1.58 

3.38 I 

2.01 

1.74 

1.5<> 

1.4? 

1.42 
1.42 ! 
1.:K 1 
1.32 

1.30 I 

1.28 
1.27 
1.41 
1.29 
1.24 

1.23 I 

1.31 ' 
1.30 • 
1.29 . 
1.2S I 
4.10 

I 



Sept. 



3.44 

2.25 
Z04 
1.75 
l.fih 

1.«'.2 
1.5<. 
1,4S 
1.42 
1.42 

1.40 
1.42 

1.71 
1.^ 



1.52 
2.7». 
%f^ 
2.1*1 
2.14 

2.ai 

2.rt» 

\.hs 

1.40 

1.2i 
1.2J 
1.30 
1.22 
1.20 



Note.— Stage-di.*^h}irge relation mav have l>oen affectpd bv ico durini; part of Dccombor, Januarv, aiKl 
Febniar>'. 

MUSKINOUM BIVEB BASIN. 

MT7SKINOXTM RIVER AT FRAZIER. OHIO. 

Location. — At highway bridge at Frazier, Muskinguin County, 4^ milee below 
Zanesville. Brush ('reek enters on right one-third mile below gage. 

Drainaqe area. — ^7,160 square miles (revised measurement). 

Records available.— June 1, 1915, to September 30, 1918. 

Gage. — Staff near upper comer of right abutment of bridge; read by I). A. Burns. 
Sea-level elevation of zero of gage, 663.29 feet. 

Discharge measurements. — Made from upstream side of bridge or by wading on 
crest of dam No. 9, about 4 miles below gage. Leakage past dam, through lock and 
power plants, should be included with flow over crest. The measurement of August 
12, 1916, made by wading on crest of dam, includes the flow over crest (620 second- 
feet); discharge through upper gate of lock (5 second-feet); and dischaige through 
headgate of Carter's mill (47 second-feet). 

Channel and control. — River straight above and below. Control is crest of dam 
No. 9 at Philo, about 4 miles below gage. Except for leakage through lock and 
dam and leakage and low to lour mill at left end of dam, and leakage and flow 
through gate at right end of dam leading to old canal for supply to railroad pumping 
station, the gage height of the crest of the dam, 8.83 feet, is the point at which flow 
would be zero. 

Extremes of stage. — Maximum stage recorded during year, 22.9 feet at 6 a. m 
February 15; minimum stage, 9.1 feet August 21 and 22. Flood of March, 1913. 
reached a stage of 49.1 feet; highest stage ever recorded. 

Ice. — Stage-diw^harge relation affected by ice jams at times. 
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Regulation. — Leakasre through the lock and the power plants at dam No. 9 and the 
operation of power plants at dams Nos. 9 and 10 may affect the low- water flow to 
some extent. 

AccuRACT. — Stage-discharge relation permanent^ except as the r^ation may be affect- 
ed by leakage through dam No. 9, through the gates of the power plants and through 
the lock , and by the operation of the power plants at dam No . 9 ; probably not affect- 
ed by ice. The flow from the area between the measuring section and the crest 
of dam No. 9 may be sufficient at times to affect the stage-discharge relation. 
This area, however, is small, and such conditions would be of rare occurrence 
and of small effect. Gage read twice daily to tenths. Records good. 

OooPBRATioN. — ^Base data furnished by the United States Engineer Corps. 

No discharge measurements were made at this station during the year. 

Daibf gage height, in feet, of Muskingum River at Frazier, Ohio y for the year ending Sept, 

40, 19tS. 





Day. 


1 
1 


1 


3 t 


4 1 


5. . 


6 




s 


9 


10 ' 


U... 


12 


13....- , 


14 


l'*.... 


W, 


17 1 


18 


19 


20 : 



Oct. Nov. I Dee. Jan. 



9.3 


11.9.5 


9.3 


11.4J 


9.3 


] 11.05 


9.3 


t m9 


9.3 


I 10.5 


9.3 


10.4 


9.3 


1 ia25 


9.3 


1 9.9 


9.3 


10.0 


9.3 


9.95 



9.3 , 10.0 

9.3 I 10.0 

9.3 9.8 

9.3 I 9.H 

9.3 9.K 



9.3 
9.3 , 

9.3 j 

9.:« ! 

9.4 ; 



21 


9.9o 
10.5 
10.45 
10.2-5 
10.45 

11.45 

11.5 

11.45 

11.15 

11.4 

11.8 


22 


23 


24 


25 


2fi 


27 


28 


29 


30 


31 





9.8 
9.7 
9.7 
9.r, 
9.7 

9.4 
9.4 
9.5 
9.4 
9.5 

9.3 

9.3 

9.3 

9.25 

9.4 



9.4 
9.4 
9.5 
9.5 . 
9.55 

9.0 

9.<; 

9.5 
k4 
9.4 

9.2 
9.2 
9.2 
9.0 
9.0 

9.0 
9.0 
9.0 
9.0 
9.0 

9.0 



9.5 
9.2 
9.2 
9.2 
9.2 



Feb. I Mar. Apr. 



11.0 
11.0 
10.5 
10.5 
9.0 
9.0 



9.5 
9.5 
9.5 
9.5 

0.5 
9.5 
9.5 
9.5 
9.5 



9.5 

9.5 



9.5 
9.0 



10.15 
12.4 

14.9 
1ft. 9 
19.rt.5 
20.0 
21.95 



13.45 
14.95 ! 
15.05 
13.35 
12.8.5 

I 
12.fi 
12.45 I 
12.15 
11.9 : 
12.3 

12.9 
I2.fi 
12. 45 
14.2 j 
14.0 I 



10.1 

10.3 

10.5 

10.35 

10.2 

10.25 
10.3 
10.3.5 
10. 25 
10,5 

10.75 

11.2 

11.85 

12.15 

11.9 



I 20.05 I 13.7 11.5 

] 18.35 12.85 I 11.5 

15.45 I 12.7 I 10.85 

13.8 11.7 10.7 

17.8 I 11.4 I 10.8 



9.5 ' 18.4 ll.O^j ! 10.8 

9.5 I 17.4 ' 10.8 , 10.9 

9.3 ' 9.5 15.95 lO.S I 11.15 

10.2 9.5 1 13.95 , 10.fi ■ 11.05 

U.l I 9.5 I 13.5 10.0 I 11.0 



I 



9.5 
9,5 
9.5 
9.5 
9.5 



15.8 
14.4 
13.8 



10.45 

10.5 

10.4 

10.3 

10.2 

10.2 



10.9 
10.8 
10.55 
10.75 
10.95 



M«y. June. 



10.96 

10.76 

10.6 

10.46 

10.35 

10.0 
10.05 
10.45 

10.1 I 

10.2 , 

10.35 
10.45 I 
13.55 
17.0 , 
15.95 I 

14.55 
13.05 
12.0 
U.fi t 
11.5 

11.0 
10.9 
11.45 
12.95 
12.45 

13.2.5 
12.7 
12.45 I 
12.65 ' 
11.8 I 

11.5 ; 



11.7 

11.8 

11.25 

11.0 

10.05 

10.45 
10.36 
10.2 
10.35 
10.25 

10.0 
10.0 
10.0 



9.« 
9.9 
9.8 
9.7 
9.7 



9.0 
9.0 
9.0 
9.0 

9.0 
9.0 
9.0 
9.5 
9.5 



July. I Aug. 



9.5 
9.5 
9.5 
9.6 
9.5 

9.5 
9.6 
9.5 
9.4 
9.4 

9.4 
9.4 
9.5 
9.5 
9.4 

9.4 
9.3 
9.2 
9.2 
9.2 

9.2 
9.2 
9.2 
9.2 
9.2 

9.4 
9.5 
9.4 
9.5 
9.5 
9.55 



I 



9.8 
9.7 
9.5 
9.4 
9.3 

9.3 

ft2 

9.2 

9.15 

9.3 

9.4 
9.5 
9.5 
9.4 
9.4 

9.4 
9.3 
9.3 
9.2 
9.2 



9.2 I 
9.2 
9.25 I 

9. .35 I 

9.3 I 
9.3 ' 
9.2 
9.2 
9.55 



Sept. 



10.15 
9.85 
9.0 
9.5 
9.4 

9.55 

9.9 

9.75 

9.0 

9.5 

9.4 
9.4 
9.4 
9; 3 
9.55 

9.7 
9.05 
9.r»5 
9.85 
10.0 

9.8 
9.8 
9.(i5 
9.0 
9.5 

9.5 
9.4 
9.4 
9.5 
9.4 



MT7SKIN0XTM RIVER AT BEVERLY, OHIO. 

Location. — ^.Vt Lock 4 at Beverly, Washington ('ounty. Wolf Creek enters on right 

immediately above station. 
Drainage area. — 7,700 square miles (United States Engineer Corps). 
Records available.— June 1, 1915, to September 30, 1918. 
Gage. — Ceramic tile gage, graduaterl to tenths of a foot, on lower buttress of river wall 

of Jjock 4, about 1,000 feet above the measuring section. Sea-level elevation 

of zero of gage, 602.60 feet (United States Engineer Corps). 
DiHCHAROE MEASUREMENTS. — ^Made from upstream side of highway bridge 1,000 feet 

below gage. 
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Channex and control. — Bed of stream f^ravel and maBonry debris of old brid^ 
piers; probably permatient. Stream curves slightly to the left from 1,000 feH 
above to 1,000 feet below the section. Control is crest of dam No. 3, 10.8 miln 
below. At gage height 5.2 feet or crest of dam No. 3 flow would be zero provicknl 
there was no leakage through dam, lock, or power plant at dam. 

Extremes op stage. — Maximum stage recorded during year, 24.4 feet at 6 p. m. 
February 15; minimum stage, 3.3 feet October 1-3. 
Flood of March, 1913, reached a stage of 46.55 feet, the highest stage ever re- 
corded. 

Ice. — iStage-discharge relation not afifected by ice. 

Regulation. —Leakage through dam No. 3, lock, and the power plant at ihe dam 
may affect the low- water flow to some extent. 

Accuracy. — Stage-discharge relation practically permanent; not affecte I by ic-e 
Dam No. 3, about 11 miles below, the control for the gage, leaks so that he water 
falls below the crest during low water. Change in this leakage, leakage and fl'»w 
through the power plant, leakage through lock, and inflow into pool 3 below the 
measuring section may all affect the stage-discharge relation at low and medium 
stages. When the stage of the Ohio at Marietta is about 39 feet or more, the sta^c- 
discharge relation is affected by backwater. Records of daily discharge with- 
held for additional information. Gage read twice daily to tenths. Records good, 
except as may be affectM by described conditions at low and medium stages. 

Cooperation. — Base data furnished by United States Engineer Corps. 

No discharge measurements were made at this station during the year. 

Daily gage height^ in /eft, of Muskingum River at Beverly^ Ohio, for the year ending 

Sept. 30, 1918. 



Day. 
1 


Oct. 
3.3 


2 


3.3 


3 


3.3 


4 


3.45 


5 


3.5 


6 ' 


3.5 


7 


3.5 


8 


3.6 


9 


3.55 


10 


3.9 


11 


4.1 


12 


4.2 


13 


4.3 


14 


4.3 


15 


4.3 


16 


4.55 


17 


4.95 


18 


5.0 


19 


6.25 


20 


5.S5 



Oct. Nov. , Dec. Jan. Feb. ' Mar. Apr. May. Jiuie. July. Aug. S«p» 



21. 
22. 
23. 
24. 
25. 

28., 
27. 
28.. 
29.. 
30.. 



9.55 I 



5.5 
6.8 
6.9 
6. 7.-> 
7.7 

8.25 
9.05 
8.95 
K.25 
9.45 
sS.75 ' 



9.1 
&35 
7.a5 
7.2 

6.9 
6.6 
6.5 
6.35 
6.2 

6.1 
6.0 
5.9 
5.9 
5.9 

5.8 
5.7 
5.7 
5.7 
5.7 

TkI 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 



5.6 
.5.6 
5.6 
.5.6 
5.7 

5.7 

5.7 

5.7 

5.55 

5.4 

5.4 
6.4 
5.4 
5.4 
5.4 

, 5.4 
5.4 
5.3 
5.3 

5.45 

5. 75 

6.05 

6.2 

6.S 

8.4 

8.35 
H.0 

8.0 
7.8 
7.05 
6.7 



6.6 

6.45 

6.4 

6.4 

6.4 

6.4 

6.8 

6.65 

6.45 

6.4 

6.4 
6.4 
6.3 
6.3 
6.3 

6.3 
6.2 
6.2 
6.2 

6.2 

6.1 
6.1 
6.1 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 
6.0 



6.0 
6.0 
6.0 

6.0 : 

6.0 

6.0 { 

6.1 I 
7.7 ! 

13.0 j 
15.45 I 

16.85 

18.95 

2a6 

21.35 

24.2 

22.9 
19.9 
16.35 . 
14.5 

18.3 

19.6 , 

17.35 

16.3 

13.8 

12.1 

18.65 
13.ft5 
12.85 



12.15 

13.3 

14.35 

12.75 

11.3 

11.0 

ia6 

10.2 
9.65 

ia5 

ia75 

11.15 

14.7 

15.15 

13.35 

12.7 
11. 45 
10.45 
9.6 

8.85 

8.3 I 
8.05 I 
7.S I 
7.55 
7.5 

7.3 
7.1 I 
7.0 , 
6.9 
6.8 
0.7 



6.6 

6.6 

7.35 

7.25 

6.75 

6.7 

6.7 

7.1 

7.05 

7.0 

8.9 
10.4 

9.7 
10.2 

9.95 

9.3 
8.6 

8.1 
7.75 



7.7 

7.85 
H.1 
8.2 
8.05 

7.8 

7.6 

7.45 

7.3 

7.65 



7.85 

7.7 

7.65 

7.35 

6.95 

6.7 

6.6 

7.25 

7.0 

7.1 

7.3 

7.9 , 
12.6 
17.3 I 
16.3 

14. 15 

12.55 ; 

11.25 
9.6 
8.65 

.«.7 

8.15 

8.9 

11. 1 

11.0 

11.55 

11.8 

10.65 

10.5.'> 

10.0 

a9 



9.15 
9.3 

8.85 

8.2 

7,7 



5.6 
5.6 
5.6 
5.6 
5.6 



5.85 

5.9 

5.75 

5.6 

5wO 



7.3 5.5 , 4.66 
7.5 I h.h 4.35 
7.0 6.4 4.35 



6.8 
6.7 

6.65 

6.35 

6.2 

6.2 

6.1 

6.0 
6.0 
5.9 
.5.8 

5.7 

5.7 
5.7 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 



5.3 ! 4.6 
6.2 4.75 



6.2 
5.2 
6.2 
5.2 { 

5.2 I 

5.2 
.5.2 
5.1 
5.0 
5.0 

4.9 
4.45 ' 
4.45 
4.6 

4.6 

4.9 

.5.4 1 

5.5 

5.3 

5.65 

5.7 



5.35 

5.7 

5.66 

5.6 

5.4 

5w2 , 
4.9 I 
4.65 j 
4.45 1 
4.25 , 
I 

3.85 I 
3.6 I 
3.45 : 
3.45 
3.4 ' 

3.4 , 
3.4 
3.6 ; 
3.95 
4.25 
4.85 . 



6.1^ 
6.1 

5.6 

S.^ 

fi.1 
&9 

5.5 

5l43 
5.4 
iJ 



7.0 

6.1.^ 
&1 
6.1 
0.95 

5.73 



5.»> 
5 j 
5.4 
xS 
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UTTLB KANAWHA BIVBB BASIN. 

UTTLV KAVAWKA RlVUt AT QLZVVlLLt, W. VA. 

l/K-AnoK. — At three-span steel highway bridjre at GlenWlle, Oilmor Couniy. Stew- 
art Oeek enters on riprht \h milee above station. 
f»KAiVAr,E AREA. — 3S5 square miles (measured on toiKjpraphic mai>s^ 
KEroRDs AVAILABLE.— June 1. 1915, to September 30, 1918. 
(lAGE.— Vertical and indiniHl staff attached to u)>strHam side of right pier of bridge; 

read by Hollie Gainor. Gage wbs established by the T'nitcd States Weather 

Bureau September 10, 1900 (read daily to tenths at 8 a. m.», repaired and itu 

datum lowered 2.5 feet on June 1, 1915. 
Discharge measurembwts. — \fade from bridge or by wading. 
rHAvxEL AND coN'TKOL. — One channel at all stages; straight for 100 feet above and 

150 feet below station. Bed of river comix>8ed of mud, rock, sand, and gravel; 

rontrol is probably fairly permanent. Point of zero flow, gage height about 

1.0 foot June and September, 1915. 
F-TTREMEs OK 8TAOK. -Maximum stage recordwl during year, 31.7 feet at 5.40 p. m,, 

March 13; minimum stage, 1.35 feet at 6 p. m. July 23. 
191,5-1918: Maximum and minimum recorded stages same as those for year 

ending September 30, 1918. 
I' E— Stage-discharge relation affect<»d by ice during 8t»vere winters. 
^ra'RACY. — Stage-discharge relation practically permanent; probably affected by 

ice during periods in December and Januar>*. Gage read to half- tenths twice 

daily. Data inadequate for determination of discharge. 
< oopERATioN.-Base data furnished by rnite<l States Engineer Corps. 

^0 discharge measurements were made at this station during the year. 

^^ffilygagr height, in fret, of Little Kannirha River at GlertriUe, W. Va.,/or the ifenr vnHing 

Sept. .W, WIS. 



Day. 

1.. 


Oct. 
. 1 M 


2 1 4K 


1... 


' i,^ 


^.. 


j \ 62 


h. 


1.58 


<i.. 


1.52 


7 


( L48 


k 


' 1.48 


0.. 


1.58 


If*... "* 


l.«2 


11.. 


, 1 ffn 


12... • Vlii 


13... 

14.. 

15.. 


L52 

1.50 

1 42 


W. 


i AO 


IT ii5 


1^ 1 1S 


19. 


2.95 


JO 


' 4. IH 


21. 


3.72 


^ •••• 


"i 3 62 


5.. 


£45 


24. 


'.'.'.'.'.\ 3.7H 
1 (i..V> 



Dec. ' Jan. Feb. .Mar. Ajir. .Mny. Juno, i July. Aug. Sept. 



t 



4.85 

4.35 

4.2.> 

4.15 

4.20 , 

4.12 



4.05 

3.ge ' 

3.88 , 

3.78 

3.68 

3.52 
3.42 I 
3.32 I 
3.22 I 
3.18 

2.95 
2.80 
2.58 
2.42 
2.32 * 

2.22 

2.12 ; 

2.02 
1.92 ' 
1.85 

1.80 
1.82 
1.80 ' 
I.T2 
1.65 t 

1.58 
1.58 , 
L70 , 
3.10 
4.58 



4.60 
4.30 
4.20 
3.88 
3.55 

3.30 
3.12 
2.98 
2. 82 
2.70 

2.5H 
2.48 
2.38 
2.30 
2.25 

2.20 
2.15 
2.08 
2.02 
2.08 

2.12 
2.a5 
2.12 > 
2. -22; 
4.40 I 

5.88 I 
4.55 j 
3.80 j 
3.40 I 
3.20 I 
3.00 ; 



2.72 j 
2.62 ' 
2.55 i 
2.50 

2.98 , 
6.55 ' 
6.02 i 
4.30 I 
3.6s 

3.30 
6.00 
5.40 I 
5.a> 
7.30 

7. NO 
5.58 
4.85 
4.22 > 
4. OH 

3.88 
3.?2 
3.62 I 
3.48 

3.3*; 

3.3X 

7.50 
15.90 
19. 15 

7.22 

5.45 



4.92 
4.28 
4.28 
4.28 
4.12 

4.08 ' 
5.30 
5.3.» . 
8. 45 I 

S.85 , 

6.15 
5. 15 
&02 
4.60 
5.7N , 

4.90 
4.30; 
4.20 
4.12 
14. 5.-> 

7.35 

5. 35 
4.6K 
.x30 , 
7.90 ' 

19.6.5 
9.35 
5.48 



4.92 
4.65 

4.55 
4.72 
7.15 

5.30 ' 
7.20 
6.40 
5.38 : 
6.45 

5.02 , 

I.7S 

24.40 

27.75 

14. ai 

6.60 . 

5.;w . 

4.72 
4.3,5 
1. 15 

4.7N 

5.0> 
4.60 
4.30 
4.H2 

4.80 
4.45 
4.10 

3. .HK 
3.72 
3. 5.-> 



3.42 
3.32 
4.1M 

4.38 ! 
4.12 t 

3.78 ' 

3.72 

7.0s 

11. a-. I 

6.8.) 

7.7K 
9.80 
7..1O 
5.95 
5.18 ( 



6.95 
6. ON 
5.20 
4.SX 
4.48 

4.32 
7.50 
6.20 
5.2.1 , 
4.70 I 



4.45 
4.32 
4-28 
4.15 
4.00 

3.75 
3.62 
4.52 
4.92 
4. .52 

4. .12 I 
3.92 ' 
3.9.5 ' 
.^.70 I 

5. IS 1 



.5. 00 4. 60 

4. 8.N 4. 18 

4. 78 3. 88 

4- 45 3. T2 

5.3.5 3.62 I 



3.92 
3.15 
2.95 
2.75 
2.-58 

2.50 
2.68 
2.-58 
2.5.S 
2.48 

2.40 
2.3.S 
•2.3M 
Z,3H 
2.40 

2.:i5 i 

4.75 I 
5.00 

3.85 ' 

3.3,5 I 



3.48 ! 

3. 45 ' 
5. Oh ; 
4.40 I 

14.92 

23. 6.5 

6,2.s 
11.50 

5.50 

4. SO , 
4. 3J ' . 



4.20 , 
4.10 ' 
3.20 • 
2.85 • 
2.68 

2.62 
2,45 
2.40 
2.25 
2.0M 

1.9h 
1.92 
1. K5 

1.82 I 
1.78 

1. 75 

1.80. 

1.75 

1.70 

1.65 



3-2.5 


i.:>8 


3.10 


1.52 


3.00 


1.4H 


2. 35 


1.52 


2.20 


1.52 


7.10 


2.42 


4.80 


2. M- 


3. S.-> 


2.:J0 


a. 05 


2. 2,5 


2.95 


3. K. 




6.25 



3.6S 
2.98 I 
2.90 

2.82 ; 

2.7s , 

2.6.5 
2.45 
2.30 
2.18 
2.10 I 

2.a5 I 
.5.20 
4.70 
4.50 
3. .55 ' 



3. 12 I 

2.9H ! 
2.88 ' 
2.80 
2.72 

2.62 
Z55 , 
2.48 
2.38 ' 
2.28 ' 

2.22 I 
2. IS 
2.T2 
2.2«) i 
2.22 
5. 10 , 



6.40 
3.9-5 
3.8K 
3.68 
.3.38 

.3.0s 
2.80 
2.5.5 
2.48 
2.65 

2. IS 
2.10 
2.08 
2.a5 
2.00 

2.05 
2.8.5 
3.22 
3.12 
4.a5 

3.75 
i.K2 
3. 20 
3.05 
'2. \r2 

2. S2 
2.0H 
2. 52 
2.42 
2. ;{2 
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UTTLE KAHAWHA RIYXB AT LOCK 4. PAI.S8TprS, W. VA. 

Location. — At Lock 4, Palestine, Wirt County, 30 miles from Parkeraburg by Little 
Kanawha Railroad. Reedy Creek enters from loft 1 mile above gage. 

Drainage area. — 1,500 square miles (measured on map prepared by United States 
Geological Survey; scale, 1 : 500,000). 

Records available. — April 25, 1915, to September 30, 1918. The upper and lower 
gages at the lock have been read under direction of the United States Engineer 
Corps, since November 5, 1905. 

Gage. — Upper gage at lock; vertical staff on right bank bolted to right side of river 
wall of lock just above upper gates; an inclined section of gage extends above top 
of lock wall; read by James Burton, lockmaster. 

Discharge measurements. — Made at cable about 1,200 feet below gage or by wading 
on crest of dam. 

Channel and control. — One channel at all stages. Crest of dam No. 4 is the con- 
trol for the gage; lowest point in crest of dam is at 9.4 feet gage height, which is 
the point of zero flow except for leakage through dam, lock gates, and valves. 
Backwatsr submerges dam No. 4 during extreme floods on Ohio River. 

Extremes of stage. — Maximum stage recorded during year, 25.8 feet at 8 a. m. 
March 14; minimum stage, 9.45 feet August 27 and 28. 

1915-1918: Maximum stage recorded, that of March 14, 1918: minimum stage 
9.40 feet at 6 p. m. September 21, 1915. 

Highest headwater as reported by lockmaster occurred in 1897, and was equiva- 
lent to a gage height of about 30 feet on the lower gage, which corresponds to a 
reading of about 24.4 feet on upper gage, assuming fall of 1 foot at dam. 

Ice. — Stage-discharge relation probably not affected by ice. 

Regulation. — ^Flow may be affected at times by the manipulation of the pool above 
dam No. 5, about 9.5 miles above dam No. 4, and the occasional use of flashboards 
on dam No. 4. 

Accuracy. — Stage-discharge relation practically permanent; not affected by ice dur- 
ing year. Variable leakage through lock and dam may affect the stage-dischaige 
relation at low stages. Data inadequate for determining daily discharge. Gag« 
read to hundredths twice daily. 

Cooperation. — Base data furnished by United States Engineer Corps. 

The following dischai^e measurement was made by H. S. Shick: 
March 15, 1918Gage height, 19.87 feet; discharge, 31,200 second-feet. 
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Daily gage height^ in feet, of Little Kanawha River at Lock 4, Palesline, W. Va.y/or the 
year ending Sept. SO, 1918. 



Day. 


Oct. 1 Nov. 


Dec. 


Jan. 


Feb. 


Mar. 

* 11.55 


1 Apr. 

1 


May. 


June. 


July. 


Aug. 


Sept. 


1 


9.60 
1 9.61 

9.58 
' 9.57 

9.57 

9.57 
9.56 
9.54 
9.54 
9.55 

9.53 
9.52 
9.53 
9.55 
9.66 

9.55 
9.62 
9.58 
11.55 
12.10 

11.15 
ia56 
10.28 
ia54 
12.04 

12.32 
11.36 
11.26 
11.00 
11.54 
11.40 


11.04 
10.60 
10.36 
10.21 
10.06 

10.00 
9.94 
9.88 
9.84 
9.82 

9.77 
9.78 
9.74 
9.70 
9.66 

9.60 
9.60 
9.68 
9.64 
9.62 

9.60 
9.69 
9.60 
9.62 
9.62 

9.60 
9.50 
9.60 
9.94 
10.25 


10.63 
10.50 
10.44 
10.30 

iai9 

10.12 

iao2 

9.97 
9.99 
9.91 

9.82 
9.77 
9.75 
9.64 
9.60 

9.60 
9.65 
9.66 
9.66 
9.66 

9.74 
9.81 

io.'w 
laio 


10.06 

iao4 

9.96 
9.96 
9.96 

9.97 
11.84 
12.04 
11.82 
11.06 

ia72 
laTO 
ia68 
11.18 
11.32 

11.90 
12.15 
11.36 

lass 

10.53 

ia3i 

10.18 
10.03 

laoo 
laoo 

laoo 
laoi 

12.55 
18.20 
15.86 
12.35 


11.72 


ia20 

10.15 

laso 

10.82 
10.79 

10.41 

ia32 

1X24 
15.12 
13.62 

13.25 
15.50 
14.08 
1X82 
11.80 

11.36 
11.18 
11.07 
10.96 

laso 

1X98 
1X70 
11.90 
11.33 
11.04 

ia76 

10.95 
1X32 
11.41 
11.36 


11.05 ! 10.41 


10.20 
10.12 
10.09 
10.06 
9.98 

9.80 
9.76 
9.68 
9.62 
9.60 

9.58 
9.60 
9.60 
9.54 
9.52 

9.52 
9.48 
9.46 
9l47 
9.46 

X47 
9.46 
9.46 
9.52 

iao5 

ia20 

laoo 

9.82 
9.76 
10.26 , 


ia72 
ia47 

11.06 
9.91 
9.80 

9.66 
9.48 
9.60 
9.50 
9.64 

9.58 
9.88 
9.66 
9.72 
ia38 

10.10 
9.93 
9.79 
9.73 
9.65 

9.60 
9.56 
9.54 
9.50 
9.50 

9.52 
9.46 
9.46 
9.47 
9.54 
9.83 


9.76 


2 

3 

4 

5 

6 


11.04 1 11.16 
10.98 ! 10.94 
laOO 10.78 
laSO 11.84 

ia40 ' 12.56 
11.28 1 12.28 
12.26 1 12.54 
13.65 1 11.85 

14.84 i 11.64 

13.15 11.78 
12.28 11.20 

11.85 18.94 
11.70 ' 25.10 
12.20 1 20.10 

12.33 1 14.64 

11.40 1 1X08 
ia92 1 11.40 
11.18 11.04 
15.24 ! 10.78 

13.77 10.57 
1X44 11.14 

11.41 10.87 
11.62 ia59 
1X50 ia66 

16.86 11.54 
16.41 1 10.90 
IX 75 10. 52 


10.85 
ia58 
10.46 
ia36 

10.27 
10.20 
ia20 
10.19 
10.69 

laso 
ia56 

10.78 
11.12 
11.24 

11.00 
ia62 

ia46 
ia74 

10.16 

iao2 
laoo 
lau 
laos 
ia62 

15.27 


10.25 

iao8 

9.99 
9.92 

9.88 
9.88 
10.00 
10.30 
10.20 

laoi 

9.90 
9.76 
9.74 
9.64 

9.62 
9.60 

laso 

10.16 
9.99 

9.85 
9.81 
8.90 
9.91 
11.05 

11.35 


10.96 

ia5i 
iai5 

9.93 
9.82 


7 


9.76 


8 


9.68 


9 


9.65 


10 


9.61 


11 


9.55 


12 

13 

14 

16 

16 


9.66 
9.50 
9l66 
9.65 

9.53 


17 


9l50 


18 


9.51 


19 


9.56 


20 


9.60 


21 


9.61 


22 


9.78 


23 


9.86 


34 


9.96 


25 


9.86 


as 


9.79 


27 


15.86 1 ia58 
1X00 ' 10.26 
1X72 iao8 
11.16 


9.74 


28 


9.66 


29 




ia44 
10.34 
10.72 


9.61 


30 


9.f0 


31 


10.62 








i 







Note.— Oajce not read Dec. 23-29. 

SOUTH FO&K OF HX70HEB RIVXR AT MACFARLAV, W. VA. 

Location. — .\bout 80 feet above highway bridge half a mile east of Macfarlan, Ritchie 

County. Dutchman Run enters river on left 3,000 feet below station. 
Drainage area. — 210 square miles (measured on topographic maps^. 
Records available. — May 17, 1915, to September 30, 1918. 
Gage.— Vertical staff on right bank; read by A. H. Reynolds. 
Discharge measurements. — Made from bridge or by wading. 
^'hannel and control.— One channel at all stages; straight 300 feet above and 1,500 

feet below bridge. Bed of stream rock and mud. Control probably fairly 

permanent. 
HxTREMEs OP STAGE. — ^Maximum stage recorded during year 24.0 feet at 6 p. m. 

March 13; minimum stage, 2.00 feet September 16 and 22. 
1915-1918: Maximum stage recorded, 25.7 feet at 8 a. m. Januar>' 22, 1917; 

minimum stage 1.50 feet June 28, 29, July 2, and July 24, 1915. 
Highest flood known reached a stage represented by gage height about 29 feet. 
Ice.— Stage-discharge relation affected by ice during severe winters. 
Accuracy.— Stage-discharge relation practically permanent; probably affected by ice 

part of De(*ember and January. Ga<:e read twice daily to hundredths. 
<'ooperation. Base data furnished by United States Engineer Corj)?. 

The following discharge measurement was made by H. S. Shick: 
March 14, 1918: Gage height, 8.51 feet; discharge. 2,200 second-feet. 
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Daibf gnge hevjht, in feet, of South Fork qf Hughes Rirer at Maefnrlnn, ]V. 

year ending Sept. .10, 19tS. 



r<7., fttr the 



Day. 



9. 
10. 



Oct. i Not. Dec. Jan. ! Feb. j Mar. ' Apr. May. 



2.60 
2.60 
2.60 
2.60 
2.62 



4.00 

3.78 ; 

3.70 
3.69 
3.55 



12. 
13. 
14. 
15. 

16. 
17. 
18. 
19.. 
20. 

21. 
22.. 
23.. 
24.. 
25. 

26.. 
27. 
28.. 
29.. 
30., 
31.. 



-2.54 


3.06 


2.64 


2.99 


2.56 


2.93 


2.55 


2.90 


2.56 


2.86 


2.58 


2.8U 


2.67 


2.70 


2.70 


2.70 


2.70 


2.70 


2.70 


2.70 



2.82 


2.70 


•2.76 


2.60 


2.67 


2.60 


6.«5 


2.60 


6.63 


2.60 


5.88 


2.00 ! 


4.83 


2.60 


4.32 


2.60 1 


4.47 


2.60 j 


7.10 


2.60 1 


5.45 


2.60 1 


5.10 


2.60 ' 


5.02 


2.60 


:>. .{5 


3.4.". 


5. 55 


3.60 


4.70 





3.:io 

3.30 
3. 10 I 
3.10 
2.90 

2.90 
2.90 
2.80 
2.90 
Z90 

2.90 , 
2.90 > 
2.90 
2.90 
2.90 

2.90 . 
X90 
2.90 , 
2.90 
2.90 
i 

2.80 ; 

2.80 I 
3.50 ' 
3.50 
.^73 



2.45 . 
2.iM I 
2.M 
2.iM I 
2.92 



6.40 ; 

6.40 
4.30 
4.30 
4.20 



2.90 4.20 

6.10 7.60 

6.45 i 7.88 

,4.95 11.17 

3,60 8.45 

3. 70 ; 4. 63 



3.70 
3.70 
:i70 
.5.10 

4.50 
4.10 
4.i0 
4.20 
3.30 

3.20 
.^30 
3.30 
3.30 
3.00 



5.10 
5.15 
5.65 
6.00 

5.05 
4.26 
3.87 
3.65 
12.80 

4.36 
4.30 
4.34 
4-47 
4.20 



3.90 
3.86 
3.41 
3.70 
4.71 

4.38 
3,97 
3.71 
3.53 I 
3.71 

4.33 
5.09 
20.17 
12,75 
7.10 , 

5.92 
4.10 
3.76 , 



2.86 
2.85 ' 
4.48 : 
4.46 
4.39 

4.13 
3.15 ; 
7.25 
6.98 
4. HO 

7.70 I 
8.25 ! 
5.81 
4.67 
4.10 



4.15 
3.70 
3.50 
3.47 
3.26 

3.10 
3.08 
3.06 
3.19 
3.06 

3.03 
3.00 
3.55 
4.78 
4.27 



3.60 3.09 11.41 

3.60 :i.90 6.55 

3. 43 9. 85 I 4. 41 

3.20 13.40 I 

3.10 7.60 : 

3.10 6. .TO 

I 



3.48 


3.46 


3.42 


:j,35 


3.28 


5.15 


:i.24 


4.61 


;i20 


4.10 


3.24 


3.77 


3.78 


.3.67 


3.48 


3.75 


.3.12 


4.31 


3.20 


4.34 


3.04 


4.37 


2.97 


4.56 


2.8.) 





.3.78 ;^93 
3.66 I 3.05 
3.09 Z86 
2.78 
2.70 

2.60 
2.60 
3.30 
.3.28 

8.98 

7.50 
4.30 
4.15 
3.49 
3.46 
2.97 



June. 



3.00 
3.00 
'2.68 
2.60 
2.47 

2.50 
2.60 
^72 
3.02 
2.90 

2.60 
2.56 
2.50 
2.55 
2.60 

2.60 
2.60 
2.45 
2.30 
2. .30 

2.28 
2.30 , 



( 



July Aug. I Hept. 



2.40 I 
2.40 I 
2.38 
2.38 
2.38 

2.30 
3.30 , 
3.29 , 
2.71 
2.40 

2.40 
2.42 . 
2.50 ' 
2.30 
2.32 

2.35 
2.37 
2.36 
2.30 
2.34 

2.79 
2.50 
2.36 ; Z42 
2.39 , 2.:i7 
2.46 2.38 



2.43 
2.53 
2.56 
2.33 
2.30 

2.29 
2.20 
2.27 
3.40 
3.40 

3.28 I 
3.26 

3.28 ; 

3.35 I 
3.27 



2:80 

2.60 
%» 
2.44 
2.35 

2.30 
X30 
2.29 
2.22 
2.20 

2.16 
2.14 
2.15 
2. OS 
2.05 



2,50 ; 

2.49 : 
2.50 
2.53 I 
2.41 



4.80 

3.98 

3.88 

3.72 , 

3.38 

2.46 



3.33 


2.10 


3.15 


2.25 


2.20 


2.20 


2.20 


2.20 


2.20 


2.45 


2.20 


2.40 


2.20 


Z02 


2.15 


2.15 


2.10 


2.23 


2.12 


2.35 


2.06 


2.41 


2.10 


2.50 


2.10 


2.50 


2.10 


2.29 


2.10 


X2D 


2.35 





HXrOKXS RIVER AT CZ8K0. W. VA. 

Location. —.Vt Uisko, I mile below junrtiou of North and South forks and 6 miles 

south of Petroleum, Ritrhie County. 
Drainage area. — 453 square mile« (measured on lopoi^raphic ma])S). 
Records available.— May 29, 1915, to September 30, 1918. 
Gage.— Vertical and inclined staff on right bank; read by S. J. Enoch. 
Discharge measurements. -Made from cable 40 feet below jyajje or by wading at 

the same se<-tion. 
Channel and control. —One channel at all stages; straight for about 150 feet above 

and 500 feet below cable section. Bed of river is .sand, gravel, mud. and Imulders; 

control is probably permanent. 
Extremes of stage. -Maximum stage recorded during year. 27.1 feet at 2 a. m. 

March 14; minimum stage, 2.21 feet .Vugust 2fi and 27. 
1915-1918: Maximum stage recorded, 30.25 feet at 3 p. m. January 22, 1917; 

minimum, 2.14 feet October 14 and 15, 1910. 

Highest known flood previous to installation of gage reached a stage repre- 
sented by gage height about .30 feet. 
Ice. — Stage-discharge relation affiH'Unl by ice during winters. 
Accuracy.— Stage-discharge relation probably permanent; probably affected by ice 

December, January, and February. Stagt^ of Ohio River at Parkersburg of al>out 

40 feet or more will probably cause backwat<»r at the gage. 
Data inadequate for determination of discharge. 
Cooperation. Base data furnished by TnittHl States Knginwr Corps. 

Xo di.^'harge measurements were made at this station during the year. 
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Daily gage height^ in feet ^ of Hughes River at Cisko, W. Vc^for the year ending Sept. SO, 

1918. 



D»y. 



Oct. 



1 


2.38 


2 


2.40 


3 


2.34 


4 


X40 


5 


2.43 


6 


2.36 


7 


2.34 


8 


2.32 


9 


2.42 


10 


2.32 


11 


2.34 


12 


2.48 


13::::::: :: ■■* 


2.72 


14 


3.00 


15 


3.15 


16 


3.07 


17.... 


2.86 


18 


2,78 


19 


6.15 


ao 1 


8.82 


21 


4.98 


22 1 


4.23 


23 1 


3.84 


24 , 


4.35 


25 


9.73 


26 1 


7.20 


27 


5.30 


2S , 


6.20 


29 I 


6 .% 


30 ! 


7.65 


31 1 


6.70 




2.94 

i 2.90 

2.84 



2.38 


3.04 


2.34 


3.04 


2.48 


3.06 


2.38 


2.92 


2.24 


2.82 


2.21 


2.74 


2.21 


2.63 


2.28 


2.S4 


2.33 


2.60 


2.42 


2.62 


4.22 





HOCKING BIVEB BASIN. 
HOCKINO RIVER AT ATHEVS. OHIO. 

Location. — ^At angle-span highway bridge at Mill Street, three-fourths of a xnile from 

business section of Athens, Athens County. Mai^^ret Creek enters on right 3J 

miles above station. 
Drainage area. — ^944 square miles (measured on topographic maps). 
Records available.— May 3, 1915, to September 30, 1918. 
Gaoe. — ^Vertical and inclined staff at downstream end of right abutment; read by 

W. A. Casley. 
Discharge measurements. — ^Made from bridge or by wading. 
r'HANNEL AND CONTROL. — Channel straight about 700 feet above and below station. 

Ivcft bank overflows at gage height 17 feet and water passes around bridge. Bed 

of stream rocky with sand deposits near both banks. Ruins of old milldam 300 

feet below gage act as control. Stage-discharge relation will change as dam decays. 
Extremes op stage. — Maximum stage recorded during year, 17.9 feet at 5 p. m., 

March 14; minimum stage, 2.65 feet August 22 and 23. 
1915-1918: Maximum stage recorded, 17.9 feet at 5 p. m. December 18, 1915, 

and 5 p. m. March 14, 1918 (discharge, 12,600 second-feet); minimum stage 2.65 

feet August 22 and 23, 1918. 
Highest flood known reached a stage represented by gage height about 26 feet. 
Ice. — Stage-discharge relation probably not materially affected by ice except during 

extremely cold weather. 
Accuracy. — Stage-discharge relation practically permanent; affected by i<*e part of 

December and January. Gage read to half- tenths twice daily. 
Cooperation. — Base data furnished by ITnited States Engineer Corps. 

No discharge measurements were made at this .station during the year. 
82287— 22— wsp 47:5 4 
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Daily ga^ height, in feet, of Hocking River at Athens, Ohio, for the year ending Sept. Sfj, 

1918, 



Dmy. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

W 

20 

21 

22 

28 

24 

25 

26 

27 

28 

20 

30 

31 



Oct. 



2.90 
2.93 
2.95 
X97 
3.07 

3.00 
3.00 
3.00 
3.15 
3.17 

3.05 
2.95 
2.90 
2.95 
2.95 

2.90 
2.90 
2.85 
3.85 
3.50 

3.25 
8.07 
8.00 
8.03 
3.48 

8.40 
3.27 
3.33 
3.47 
4.10 
4.28 



Nov. 



3.55 
3.30 
3.17 
3.10 
3.07 



3.06 2.95 

3.00 2.95 

3.00 I 3.00 

2.97 2.90 

2.95 2.85 



Dec. 



3.10 
3.10 
3.06 
3.05 
3.00 



2.95 
2.95 
2.95 
X95 
3.03 



I 



2.85 
2.85 
2.80 
2.80 
2.80 



3.05 t 2.80 



2.95 
2.90 
X90 
2.90 

2.90 
2.90 
2.95 
2.95 
2.90 

2.90 
2.90 
2.93 
8.00 
3.03 



2.80 
2.80 
2.87 
2.08 

8.05 
3.85 
8.65 
8.55 
3.13 

4.60 
8.90 
8.60 
8.83 
8.78 
3.67 



Jan. 


Feb. 
3.70 


3.57 


3.47 


a5o 


3.67 


3.45 




3.45 




3.45 


3.85 


3.55 


4.87 


4.13 


5.33 


6.65 


4.45 


1L75 


4.27 


14.45 


4.07 


14.55 


4.00 


14.55 


8.95 


15.40 


3.95 


14.10 


3.97 


11.75 


3.03 


&25 


3.80 


6.97 


3.70 


4.03 


3.67 


6.63 


3.56 


14.00 


3.55 


9.35 


8.45 


6.85 


8.45 


5.00 


3.40 


4.77 


3.40 


4.58 


8.35 


12.65 


3.35 


ia96 


8.>0 


7.75 


4.20 




4.05 




3.80 





Mar. 



6.53 
4.03 
4.63 
4.47 
4.67 

4.67 
4.53 
4.37 
4.30 
5.03 

4.60 
4.47 
12.35 
17.62 I 
14.95 , 

&20 i 

5.70 I 
4.97 I 
4.65 
4.37 

4.88 
4.28 
4.08 
8.08 
4.03 

4.08 
3.90 
3.80 
8.73 
3.65 
3.60 



Apr. 



3.60 
3.75 
5.30 
5.15 

4.47 

4.15 
3.03 
4.15 
4.43 
4.17 

5.33 
9.50 
7.55 
5.80 
4.80 

4.40 
4.30 
4.45 
4.10 
3.93 

4.45 

5.97 
5.03 
4.55 
4.48 

4.20 
4.28 
4.10 
4.07 
4.10 



May. 



3.93 
3.83 
3.67 
3.57 
3.58 



June. 



I 

3.461 
3.43 
3.80 • 
3.80 I 
3.60 

3.45 
4.65 I 
8.35 I 
11.25 ! 
6.45 ' 
I 
4.87 i 
4.27 ' 
4.00 
8.87 
3.90 

5.08 
4.66 
3.75 
3.67 
4.06 

4.47 
3.77 
4.00 
3.75 
8.70 
3.47 



3.43 
3.83 
3.25 
3.23 
3.17 

3.15 
4.15 
3.50 
3.23 
3.13 

3.37 
3.17 
3.07 
3.00 
3.00 

3.05 
3.15 
2.97 

2.90 

2.90 
2.90 
2.85 
2.85 
2.90 

2.96 
2.96 
2.90 
2.86 
2.85 



July. 



3.00 
3.10 
3.00 
2.96 
2.90 

2.85 
2.83 
2.80 
2.80 
2.75 

2.75 
2.83 
2.85 
2.85 
2.85 

2.80 
2.80 
2.80 
2.85 
2.80 

2.80 
2.75 
2.75 
2.75 
2.90 

3.30 
3.35 
8.20 
3.10 
3.18 
3.07 



Aug. i Sept. 



2.95 I XS 

2.88 3.01 

2.80 1 2.16 

Z77, 110 

2.75 IS 

2.75 ; 180 

2.75 ' a.8S 

2.73 1» 



2.70 


IW 


2.77 


175 


2.87 


175 


2.90 


it: 


a25 


180 


3.10 


1S3 


2.87 


185 


2.77 


1» 


2.75 


ir 


2.70 


3.W 


2.70 


ir 


2.70 


100 


Z70 


8.00 


X66 


IN 


2.67 


187 


2.75 


18S 


%Th 


175 


2.80 


176 


2.85 


175 


2.87 


175 


2.95 


17D 


2.03 


170 


2.90 





KANAWHA BIVEB BASIN. 



nW RXVSR AT SOOLBSTOV. VA. 



LocATTON. — At highway bridge at Eggleeton, Giles County. 

Drainage area. — ^2,920 square miles. 

Records available.— October 1, 1914, to September 30, 1918. 

Gaob. — Chain gage attached to downstream side of bridge; read by J. A. Bishop. 

Discharge iceasurements. — ^Made from upstream side of bridge. 

Channel and control. — Stream bed composed of rock covered with silt. Primar}- 
control is rock ledge about 1} miles below gage; permanent. 

Extremes op discharge. — Maximum stage recorded during year, 8.93 feet at 8 a. m. 
June 26 (discharge, 16,300 second-feet); minimum stage recorded, 2.58 feet at 
8 a. m. December 9 and 8 a. m. and 5 p. m. December 10 (discharge, 815 second- 
feet); minimum discharge may have occurred during periods of ice effect io 
December and January. 

1914-1918: Maximum stage recorded, 39.5 feet July 16, 1916 (discharge, about 
152,000 second-feet); minimum stage recorded, 2.37 feet August 29, 1917 (dis- 
charge, 652 second-feet). The flood of 1878 reached a stage of about 40 feet on 
present gage. 

Ice. — Stage-discharge relation affected by ice during severe winters. 

Accuracy. — Stage-disohai^ge relation practically permanent except as affected by 
ice. Rating curve well defined between 1,200 and 45,000 second-feet; extended 
beyond these Umits. Gage read to hundredths twice daily. Daily dischaige 
ascertained by applying mean daily gage height to rating table except for perioda 
of ice effect. Records good except those for periods of ice effect, which are poor. 
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Discharge measuremmts of New River at E§gleston, Va., during the year ending Sept. .iO. 

1918. 



i>«tp. 



Mad<> by- 



Jan. 23 
Mftj 27 



B.L. Hopkins 

Hopkins tnd Fiedler. 



Dis- 
charge. 



Fed. I Sec.-ft. 
a 3.20 1,160 

4.62 3,810 



a StegeKUacharge relation affected by ioe. 

DaHy diihargey in second-fett, of New River at Eggl^ton, I a., /or the year ending Sept, 

SO, 19t8. 



Day. 



6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
U.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

2B.. 
27.. 
28.. 
29.. 
30.. 
31.. 



Oct. 



080 

080 

1,340 

1,220 

1,170 

1,220 
1,120 
(80 
1,070 
1,340 

3,120 
1,340 
} 1,280 
1,340 
1,280 

1,400 
1,400 
1,400 
1,280 
1,340 

1,340 I 
3,510 I 
2,943 
1,000 ' 
1,400 j 

1,400 I 
1,280 
1,280 ! 
1,400 I 
1,970 ' 
4, 550 



Nov. Det. 



120 
740 
740 
600 
220 

170 
400 
400 
400 
460 

460 
170 
037 
400 
400 

460 
460 
280 
280 
340 

400 
400 
670 
530 
530 

070 
400 
280 
400 
400 



1,400 
1,340 
1,340 
1,600 
1,530 

1,460 

1,400 

1,400 

815 

815 



Jan. 



1,400 



.100 



Feb. Mar. 



8,580 
8,020 
5,450 
3,120 



8,300 
10,000 I 

11.600 
10.400 
9,160 

8,300 
7^750 



6,430 2.600 

4,090 2,770 

4,560 1,970 

5,450 1.740 

4,550 2,440 



Apr. .\f3y. I June, j hily. , .\i«p. | 5?ept. 



4,120 


3,940 


5,690 


3,310 


3,510 


5,930 


2,440 


3,310 


4,990 


2,120 


3,310 


4,770 


2,600 


2, 940 


4,550 


3,510 


2,770 


2,770 


3,910 


2,280 


3,310 


3,510 


2,440 


3,510 


3,510 


3,710 


3,310 


3,51U 


10.000 


4,120 



2.770 
2,770 
2,940 
3,910 
3,120 



3,510 

2,770 

' 4,770 

- 3,710 

2,600 

2,440 
3.120 
3,510 

13,700 {.'.'.'.'.'.'.'. 
10,400 



3,710 
7,7.% 
6,180 
5.450 
5,450 

7,210 
6,4:J0 
5,930 
5,690 
4,550 
4,120 



8,300 I 
7,750! 
7,760 I 
5.450 , 
4,330 I 

5,690 ' 

4,770 

3,510 

3,710 

4,770 

6,180 
10,400 
7,750 
5.690 
5,450 

4,770 
4,770 
4,330 
.3, .510 
4,770 



4,550 
3,910 
3,310 
3,310 
5,220 

4,990 
5.220 
4,550 
4,120 
4,120 

4,770 
5,690 
5,930 
5,450 
5,220 

4,550 
4,120 
4,330 
4,120 
3,510 
3.710 



3,710 
3,310 
1.970 
1,970 
2,600 

1,970 
2,120 
2,440 
1,820 
1.740 

1,970 
1,970 
1,970 
1,970 
1,820 

1,400 
1,400 
3,120 
7,750 
5,690 

4,550 
3,510 
4.550 
3,510 
4,330 

15,900 
8,300 
6,430 
4,770 
4,550 



r 



4,120 7,480 

4,550 1 7,210 

3,710 1 4,330 

3,510 : 3,710 I 

2,600 2,280 



3, 110 
2.600 
1,820 
1,600 
1,670 

1,970 
2,440 
2,280 
2,280 
1,740 

1,970 
1,900 
2,280 
2,600 

2, no 

2.280 
1,740 
2,120 
2,120 
2,120 

4,120 

3,910 

3,120 

3, 120 2, 120 

3,510 I 1,900 

4,120 ; 1,670 



1,970 I 
2,280 I 
1,820 
1,970 
2,120 I 

2,2S0 1 

1,820 

1,900 

1,970 

1,970 

2,280 I 
2,000 
2,940 ! 
3,910 I 
4,550 

3,510 
2.770 
1,900 
2,770 
2,280 

2,120 
2,440 
2,120 



1,970 
1,970 
1,400 
1,900 
1,900 

2,600 
3,710 
3,910 
5.930 
5,450 

3,310 
2,600 
2,600 
1,970 
1,900 

1,820 
2,120 
2,280 
3, 310 
2,600 

2,280 
2,600 
2,440 
2,280 
1,900 

2,120 
1,970 
1.600 
1.900 
1,600 



Non.— Diacharge, Dec. 11 to Jan. 29, and Feb. 5-8, estimated becaase of ice, by means of observer's notes, 
weather records, one current-meter measurement, and comparison with gage-heighi record for New River 
•t Radford where ice effect was not ?o pronounced. 

Monthly discharge of New River at Eggleston, Va.^ for the year ending Sept. SO, 1918. 
f Drainai^e area, 2,920 square miles.] 



Discharge In second-feet. 



Month. 



^>ciober.... 
November. . 
t>eoanber.. 

Jinnary 

FelMuary... 

March. 

Ap 



April. 
May.. 



June.., 
July 

Augun 

September.. 



The year. 



Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-olT in 
Inches. 


4,5.50 


980 


1.600 


0.548 


0.63 


2,120 


9.37 


1,420 


.486 


.54 






1, 370 


.469 


.54 


13,700 




1,810 


.620 


.72 


11,600 


2,440 


5,510 


1.89 


1.97 


7,750 


1,740 


3; 940 


1.35 


1.56 


10,400 


2,280 


5,030 


1.72 


1.92 


5,9:w 


2,770 


4,440 


1.52 


1.76 


15,900 


1,400 


3,770 


1.29 


1.44 


4,550 
7,480 


1,660 


2,710 


.928 


1.07 


1,670 


2,810 


.962 


1. 11 


5,930 


1,400 


2,530 


.866 


.97 


15 900 




3,060 

[ 


1.05 


14 22 
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KAHAWKA KIVXR AT LOOK 2. MOVTOOMSRT. W. VA. 

Location. At Lock 2, three-fourths of a mile below Chesapeake & Ohio Railway 
station at Montgomery, Fayette County. Morris Creek enters on left 300 feoi 
below the gage. 

Drainage area. -8,470 square miles. 

Records available. — ^June 22, 1915, to September 30, 1918. Upper and lowei 
gages at the lock have been read since December, 1887, under the direction oi 
the ( 'orps of Engineers, United States Army . 

(I AGE. — Upper gage at lock, vertical and inclined staff on right bank, short diatancf 
above upper lock gates; vertical section fastened to land wall of lock, inclined 
section at upstream end of paved slope; read by George Meyers, lockmaster. 
A chain gage fastened to downstream handrail near center of toll bridge at 
Mont«j:'>mery is used in referring water surface at bridge when making discharge- 
measurement a. 

DiHCHARGE measurements. -Made from bridge at Montgomery or by wading on the 
crest of the dam. 

Channel ani» control.- -One channel at all stages; straight for 300 feet al)ovf 
and 800 feet below bridge. Hed of river composed of rock, sand, and mud. 
The dam at Lock No. 2 is control for all stages, as there is a fall of about 2 feel 
at the dam at the maximum stage. Except for the leakage through the dam an<l 
lock, ix)int of zero flow is at lowest point in crest of dam, which is 17.9 feet alxne 
zero of upper gage. 

E)xTREMEs OK IH8CHARGE. Maximum stage recorded during year. 37.0 feet at •'> 
p. m. March 13 fdischargc, 140,000 second -feet); minimum stage, 18.20 feet at 
o p. Di. October 12 (discharge, 1,030 serond-feet). 

Hiijhest stage recorded occurred May 23, 1901, at fi a. m.; upper gage 49.65 f<^t. 
lower paj^e 47.70 feet (discharge, about 250,000 second-feet). 

IcE. — Stage-discharge relation not affected by ice. 

Leakage. -At al>out gage height 19 feet on upper gage, leakage through the clam 
amounts to about 500 second-feet. Leakage through the lock gates amount.«< to 
about 1 10 and 260 second-feet, depetiding upon which of the two gates is cloeed. 

Acer racy. - Stage-discharge relation practirally permanent except as may be afTected 
by chanije in leakatre through lock and dam; not affected by ice. liating curve 
well defined throughout. Gage reail twice daily to hundredths. Daily discharge 
ascertiined by apply in«j mean daily gage heiirht to rating table, which is adja*<t«»(l 
for leakage through dam and lock gates. Ueconls good. 

Cooperation. -Base data furnished by United States Engineer Corps. 

No discharge measurements were made at this station during the year. 
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/>«% (Hsckargtj in second-fe^t, of Kanawha River at Loch ?, Montgomrry, W. Va., for 
the year ending Sept. ,iO, 1918. 



My. I Oct. 1 Nf)\. I>«'. 



1 , I,»70 .12.800 i o.HOO i 

■I ! 1,970 9,800 I .'),S00 

J I 1,900 1 5,M0 I 4.800 ( 

4 " 1,640 '»,:«() 4..>S0 , 

'» ... 1,640 4,3,V) 4. l.j» 



« 1,770 

7 , 1,770 

^ I 1.580 

9 1 1,580 

I" 1,510 



1.450 
1,270 
1,900 
2.270 
1.970 



»*> 2.190 

I' 2,190 

;^ 1.510 

^ 2.040 

21 ' 5,300 

-2 4,150 

•3 ; 4,350 

-M 3,590 

^ j 5,300 

* ' 4,i50 

-' 4.580 

"^ 6,800 

-•9 ; 6.300 

« 5.800 

^I ; 8,300 



:<,950 
3.270 I 
2.740 , 
2,740 
2.990 I 

2,740 ' 
2,640 
2,.\30 
2,530 , 
2.35«) 



2.530 


2,.V«) 


2,530 


2.530 


2.440 


2, 3.'4) 


2.530 


2,120 


2,350 


2.270 


2,350 


2,350 


2,120 


2,860 


2,040 


2.740 


2,440 


2,440 


2.440 


3.270 


2,3.50 


7.800 


2.190 


H,:wi) 


2,190 


6.300 


3,590 


6,300 


.5,800 


3,9.W 



Feb. I Mar. Apr. Mav. 



Juno. I JiUy. Aiisr. i .S*i;r. 



3.. -.90 
3.430 I 
:j.430 ! 
3,590 
2.990 j 

2.530 I 
2,270 
2,130 
2,190 > 

2.270 ' 



3,270 
3,9.50 
3,270 I 

2,86<) 
2.880 

2,740 
5,800 
5,800 
4,800 
4.580 

3.590 
5,300 
11,300 
10,800 

K.HOO 

8,300 
7.800 
7,300 
4,800 
4.5H0 

3,770 
3.590 
3, .590 
3.130 
3,270 



3O,S0O 
21.000 ' 
18.800 
16, SOO 
14,300 



2U,oOU I 
IK, SOO 
lS,:iofJ 
14, SOO 
1H,300 



10, 3t)0 
9.300 
7,800 ' 
S,sOO , 
S,800 

S.SOO I 
7,800 ; 
ll,»00 
39,000 
.')1,000 I 



11. SOO 2S.600 

12,30l» 4.5,800 

17,800 4S,400 

23,600 .30, too 

56,400 22.400 

59,800 ' 19,900 41,500 
51,900 16,800 ^ 37,34H» 
4,5, 800 75, SOO ' X\. \Wi 
47,600 120.000 i 27,800 
44, 100 ' 82,900 32, .300 , 



45. 000 
37,300 
23,000 
16,800 
17,800 

39.800 
31,600 
23,500 
17,800 
16,300 



3,590 



3.590 [ 21,100 
4.800 ' 43.300 

50,200 I :«. 100 

85,600 

59,800 I 

42,4^)0 t 



40, 700 
25,700 
18,800 
14,800 
12. .109 

11.300 ' 
15,800 
27,800 I 
20.500 
20, .500 

21,700 ' 
19,900 
17,800 I 
15. SOO 
12.800 
11.300 



30, SOO ' 
29.300 ' 
i5,()00 
21,100 
l7,SiX» , 

27.100 
37,300 
35,600 
26,400 
21, VO 

19,400 
18,800 
24, .300 
22,400 
17.300 



h 

16, SOO i 

I5.:i00 

14,800 I 
13,:S00 I 
12. 300 ' 

10,800 ; 

9,800 
9,300 
10. SOO 

10. 800 I 
10, WK) 
10, 8<K) i 
19.900 
21,700 

I9,4<I0 
16,300 I 
13. .300 , 

ii.;ioo I 

10,800 

10. .300 
12.800 
14,800 I 
14.300 
12,800 . 



_l . 



8,800 
7, .300 
6,300 
5,800 
4,1.50 

4.800 
4,. 8-10 
4,800 
5,300 • 
4,800 

4.1.50 
3,270 
.3.590 
2,990 
2. .530 

2, 610 
2.740 
3,130 
3, 9.50 
10, .WO 

11.800 
7,800 
6,300 

8.800 
7,800 



I 



15,800 2^,600 
16,800 I 64.200 
16,:J00 t 27,100 
1 4, .300 I I8.:W) 
12.300 19.900 
9,800 i 



20,500 

16,800 
14,300 
11.300 
9.300 

7,«)0 
4,800 
.5.800 
4,800 ' 
3, 5(M) 

3,270 

.3,950 
3.770 
4, 1.50 
3, 770 

3, 770 
3.270 
3,27l» 
3. 9.50 
6,8U(» 

7,800 
6,300 
4.800 
3,.5») 
3,590 ' 

,5,300 
4, .3.50 
6,300 , 

6,800 ' 
5,800 * 

6, .300 ; 



7, .300 

9,:wo 
ii,;«w 

7,300 
.5, ."WO 

4,:i50 
3,590 
2,740 
2,740 
2,640 

.3,270 • 
2,990 , 
3. 130 . 
4. SOO i 
l,:i50 , 



3,4;« 
5, .300 
5., SOO 
3,9.50 

2, ^^Ai 

2,990 
2,990 

4,800 
5, 3<¥> 
7,800 

8. SOO 
5.800 
4..5M> 
3.770 

3, .59 \ 



4.3.50 : 3,270 
4.1.50 1 3,270 
5. :J00 ' 2. sfi<i 
4,.V80 S.300 
9, .WO 12. SOO 



7. SOO I 
6,300 ; 
4,150 : 
3.9.50 1 
3,270 



10, .300 
9. SOO 

s,;wo 

6,800 
4,800 



3, 270 I 4. .5s() 
3,430 I 3,770 
3,270 3, .590 
3, .590 .3,4:W 
3, 770 J 3.130 
3,590 1 



Montkhj (Uncharge nf Kanawha Hirer at Lock J, Montgomery, W. ]'n../or the year ending 

Sept. .;o, 19JS. 

(Drainage area, 8.470 square mile-M.I 



( 



DLschanre in socoml-feet. 



Month. 



1 Run-off in 
Per j inches. 
Maximum. Minimum. Mean. sciuarc I 
I mile. ' 

I ! 



"■toher s,3no . 

•^')»>mber 12, koo 

J'^-eralier s,300 | 

January .v5, 600 

»• ebruar>' .59. .SJM) 

yanth : 120,000 

,\prU 5H)0(J ' 

^'ay 21,700 , 

"He 64. 200 I 

J"ly 20,.500 . 

^'JRiJst II. .I'M) ' 

"••Ptember 12, s«) , 

Thcvear I20,(i00 ' 



1.270 


3,0.50 1 


0.360 


2, (HO 


3, .5.50 


.419 


2, 120 


3, 720 1 


.439 


2,740 


12,100 i 


1.43 


fl.soo 


29, 500 ( 


3. .52 


ll,3(K) 


2S, 700 . 


3.39 


7,S(X> 


23,700 1 


2. HO 


9, 3(K» 


13, .500 


I.. 59 


2, .5.30 


9,720 


1.15 


3. 270 


6,430 


. 7.59 


2. 610 


4,810 1 


.56S 


2, MM) 


.5,26<» 1 


.621 



0.42 
.47 
.51 
1.65 
3.6«l 
3,91 
3. 12 

I.N.3 

1.2K 

. s*< 

.no 

.6tf 



GREENBRIER RIVER AT AIJDERSON. W. VA. 

'ocatiov. -At reiuforcod-coiirrpU' arch his/hway !)ridu(' at AMcmm. M<»unH' (ouut; . 

half a mile above month of >ra(hly CreeK. 
I^Kaisage area. -l.:MOsqnan' miles. 
•^KtORD^i AVAILABLE. -Julv M), I H9.'), to Juiio JO, l!K)(i: May 10, 1907. to September 

;iO, 191H. 
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Gaoe. — Chain gajje attached to downstream side of bridge near center of second 
span from left side of river; read by W. J. Hancock. 

Discharge measurementh. — Made from bridge or by wading. 

('h ANN EL AND CONTROL. — The channel and control are composed of coane gravel 
and are practically permanent. 

P'xTREMEs OF STAGE. —Maximum stage recorded during year, 22 feet during night 
March 1:^14; minimum stage recorded, 1.70 feet at fi p. m. October 10 and 8 a. m. 
and Op. m. October 11. 

1895-1918: Maximum stage recorded same as for 1918 above; minimum dis- 
charge recorded, 40 second-feet September 30 to October 6. October 17, 24, 27-31, 
and November 7, 10, 11, 1904 Tgage height, 1.40 feet). 

Ice. — Stage-discharge relation occasionally affected by ice for short periods during 
severe winters. 

Accuracy. — Stage-discharge relation changed diuing year; may have been sligjitly 
affected by ice during December and January-. New rating curve not fully 
developed. Gage read to hundredths twice daily. Records excellent. 

Discharge mewnurementtf of Greenbrier Ricer at Alderson, W. I'o., during the year ending 

Sept. 30, 191S. 
[Made by B. L. Hopkins.l 



Date. 



I GaKe Dis- 
I hei^t. charge. 



' Feet, 

Feb. 15 ] 6.95 

15 7.15 

16 8,49 

18.., I 4.64 



Sec.ft. 
11,800 
12,400 
16,400 
5,330 



Date. 



Gaee ' 
heiSt-i 



. Feet. 

I Apr. 15 ' 6.16 

May 15 3.97 

June 23 3.64 



Dis- 
charfe. 



Sec-ft 

2,750 
2,060 



Daily gage height, in feet, of Greenbrier River at Alderson, W. Va., for the year endintj 

Sept. JO, 1918. 



Day. 



Oct. ! Nov. Dec. , Jan. 



*r 



1.96 
L90 
1.85 
1.84 
1.82 



3.48 
2.96 
2.70 
2.55 
2.42 



2.10 
2.15 
2.18 
2.15 
2.14 



8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 



Iti 

17 

18 

19 L74 

20 ' 2.04 ! 



1.77 


2.34 


2.15 


1.75 


2.27 


2.13 : 


L72 


2.22 


2.09 


1.72 


2.18 


2.06 


L71 


2.14 


1.92 


1.70 


2.10 


1.87 


1.73 


2.06 


1.83 


1.74 


2.04 


2.06 


1.74 


2.02 


2.04 


1.74 


1.99 


2.06 1 


L74 


1.98 


2.10 


1.74 


1.96 


2.09 


1.74 


1.94 


2.08 



Feb. i Mar. Apr. May. 



21. 
22. 
23. 
24. 

25. 



'J6. 
27. 
28. 
29. 
30. 
31. 



2.07 , 
2.56 
2.34 I 
2.25 
2.22 , 

2.16 
2. IS 
2.27 
2.40 
3.6S 
4.40 



1.92 
1.91 

l.W) 
1.90 
I.HS 

1.M7 
1.84 , 

1.K4 . 
1.H4 
1.H3 
I.H2 

i.9:> 



2.03 
2.08 

2.06 
2.05 
2.17 
2.26 
2.40 

2.56 
2.83 
3.01 
2.94 
2.86 
2.31 



2.77 
2.66 
2.53 
2.65 
2.58 

2.55 
2.52 
2.49 
2.41 
2.39 

2.44 
2.53 
2.68 
2.70 

2.88 

2.82 
2.81 ; 
2.74 I 
2.68 I 
2.61 

2.05 
2.57 
2.54 
2.49 ' 

2.48 



3.78 
3.38 
3.25 
3.18 
3.08 

2.98 
2.99 
3.93 
4.10 ! 
6.53 

7.08 I 
6.70 , 
7.00 
8.00 
7.12 

8.14 
5.78 

4.58 
4.02 
6.0H 

8.30 ' 
5.45 I 
4.42 ' 
3. 98 ' 

3.88 ; 



2.47 7.2S 

2.62 7.92 
5.36 5.26 ! 

6.63 I 
5.18 ' 
4.26 



;!• 



4.70 
5.05 
4.48 
3.90 
4.75 

5.49 
6.40 
6.05 
4.70 
4.28 

4.12 , 
3.82 
8.02 ! 

18.62 ; 

8.52 j 

6.36 ' 
6.35 I 
4.58 
4.18 ' 
3.91 

3. JG ' 

5.30 i 
4.58 

4.38 
4.15 , 
3.92 
3.72 
3.56 , 
3.42 



3.35 
3.26 
3.28 
3.46 
3.41 

3.31 
3.24 
3.36 
7.40 
6.75 

5.85 
.%68 
.5.24 
5.00 
6.18 

I 
6.28 I 
5.58 
5.02 , 
4.64 I 
4.35 : 

6.45 
7.05 
5.55 < 

4.82 
4.55 

4.55 
5.44 
5.66 

4.Stt 
4.38 



4.15 
3.90 
3.72 
3.58 
3.48 

3.38 
3.30 
3.29 
3.34 

3.85 

3.64 
3.50 
3.42 
3.52 
3.80 

3.90 
3.68 
3.50 
3.W , 
3.52 , 

3.62 I 
3.65 
4.00 ' 
3.95 
3.76 

5.20 1 
5.22 ' 
4.34 
3. 90 . 
3.70 
3.45 , 



June. 


July. 


Aug. 


Sept. 


3.21 


5.16 


3.58 


4.36 


3.06 


4.72 


3.34 


3.52 


2.94 


4.14 


3.03 


8.21 


2.85 


3.70 


2.83 


2.96 


2.75 


8.89 


2.69 


2.79 


2.76 


3.18 


2.57 


18R 


2.S4 


3.03 


ZS2 


8.16 


2.98 


2.90 


2.43 


3.22 


2.89 


2.80 


2.37 


3.11 


2.79 


2.74 


2.33 


2.96 


2.68 


2.68 


2.32 


2.V3 


2.54 


2.64 


Z37 


2.72 


2.45 


2.70 


2.42 


2.64 


2.44 


2.72 


2.64 


3.58 


2.41 


2.66 


3.13 


2.56 


2.38 


2.58 


2.91 


^65 


2.62 


2.63 


2.65 


2.56 


2.86 


2.09 


2.64 


2.71 


4.00 


2.93 


2.87 


5.73 


4.00 


3.60 


3.15 


4.25 



3.43 
3.25 
3.62 I 
3.36 ! 
3.15 , 

9.00 i 
6.50 ! 
4.68 , 
4.76 ! 
6.33 I 



3.39 
3.03 
2.82 
2.68 
2.50 



3.16 
2.89 
2.73 
2.64 



1 

2.52 , 
2.99 
2.76 i 
2.61 
2.58 I 
3.10 , 



3.03 t 
2.81 ; 
2.68 , 
2.64 I 
2.62 1 
2.59 |. 



3.77 
3.73 
3.56 
3.33 
3.M 

3.00 
1» 
179 
2.71 
164 
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LITTLS COAL MITER AT MoOORKLB, W. VA. 

Location. — At McCorkle, Lincoln County, on Coal River branch of Chesapeake & 
Ohio Railway. Cobh Creek enters river on left 400 feet below station. 

Drainage area. — 375 square miles (measured on topographic maps). 

Records available.— July 23, 1915, to September 30, 1918. 

Gage. — ^Vertical and inclined staff on left bank just below McCorkle Hotel; read by 
F. M. Priestly. 

Discharge measirementh. — Made from cable 40 feet above inclined section of 
gage or by wading. 

Channel and control. — One channel at all stages; slightly curved above and 
below cable flection. Bed of stream composed of loose sand : but control is probably 
fairly permanent. Flow of Cobb < "reek affects stage at gage and should be included 
in station. 

Extremes op stage. — ^Maximum stage recwded during year, 24.0 feet at 6 p. m., 
January 28; minimum stage, 1.69 feet July 29. Highest known flood August 9, 
1916, reached a stage of 28.57 feet (discharge, roughly, 24,000 second-feet). 

Ue. — Stage-discharge relation affected by ice during severe ¥rinter8. 

Accuracy. — Changes in stage-discharge relation may be caused by floods: ice effect 
during part of December and January. Gage read to half- tenths twice daily. 

Cooperation. — Base data furnished by United States Engineer Corps. 

No discharge measurements were made at this station during the year. 



Daily gage height, in feet, of Little Coal River at McVnrkU, W. 

Sept. 30, 1918. 



Va., for the year ending 



Mar. 


Apr. 


3.72 


3.26 


3.52 


3.22 


3.36 , 


3.24 


3.32 


3.49 


3.W 


3.44 


4.84 . 


3.36 


5.94 


3.42 


5.36 ' 


7.53 


4.49 


9.20 


4.06 


6.02 




June. 



2.62 
Z54 
3.06 
2.76 
2.62 

2.59 
3.66 
3.64 
3.06 
2.86 

2.69 
2.62 
2.44 
2.36 
2.34 



July. I Aujt. I Sept. 



3.H9 
3.29 
2.96 
2.76 
2.69 



2.72 • 
2.62 ' 
2.54 ; 
2.44 I 
2.42 

2.26 
2.22 ; 
2.19 
2.16 
2.14 

2.16 
2.24 
2.29 
2.14 : 
2.06 



2.29 


1.99 


2.24 


2.09 


2.46 


2.09 


2.32 


2.16 


2.24 


2.29 


2.16 


2.14 


2.14 


2.12 


2.12 


2.02 


2.06 


1.H9 


2.09 


l.M 



1.82 I 

1.76 

L74 

1.09 

1.92 

2.79 



2.74 : 
2.54 ; 
2.36 
2.29 
2.24 

2.19 I 
2.14 ' 
2.16 ' 
2.06 I 
2.24 I 



2.74 
2.09 
2.56 
2.52 
2.34 

2.34 
2.36 
2.49 
2.42 
2.32 



2.64 


2.22 


2.39 


2.17 


2.44 


2.16 


2.34 


2.10 


2.39 


2.09 


2.42 


2.04 


2.36 


2.09 


2.34 


2.14 


2.34 


2.26 


2. 29 


2.46 


2.26 


2.46 


2.22 


2.42 


2.19 


2.39 


2.14 


2.34 


2.14 


2.26 


2.06 


2.22 


1.94 


2.16 


2.02 


2.14 


2.00 


2.14 


1.96 


2.14 


1.99 
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SURFACE WATER SUPPLY, 1918, PART III. 



BAOCOON CBBBK BASIN. 
RACCOON CRSEK AT ADAMSVILLE. OHIO. 

Location. — About 200 feet above covered highway bridge at Adamsville, , Gallia 

County, 5 miles southwest of Hocking Valley Railroad station at Bid well . I ndian 

Creek eaters on right H miles above station. 
Drainage area. — 537 square miles (measured on topographic maps). 
Records available. — ^June 25, 1915, to September 30, 1918. 
Gac.e. — Vertical and inclined staff on left bank 200 feet above bridge: read by Irene 

CaU. 
Discharge measurements.— Made from covered highway bridge or by wading. 
Channel and control. — Straight for about 500 feet above and 600 feet *below 

bridge. Bed of stream composed of mud, sand, and gravel. Principal control 

at ruins of old milldam, 1,200 feet below bridge; probably permanent. 
Extremes of stage. — Maximum stage recorded during year, 18.49 feet at 5 p. ni. 

March 15; minimum stage, 1,81 feet at 7 a. m., September 1. 
1915-1918: Maximum stage recorded that of Uvrch 15» 1918; minimum stage, 

1.75 feet at 7 a. m. September 26, 1917 (discharge, 18 second-feet). 
High- water marks indicate maximum stage of about 24.5 feet. 
Ice. — Stage-discharge relation affected by ice during severe winters. 
Accuracy. — Stage-discharge relation practically permanent: affected by ice part of 

December and January. Gage read to hundredths twice daily. 
Cooperation. — Base data furnished by United States Engineer Corps. 

No discharge measurements were made at this station during the year. 

Daily gage height^ in feet, of Raccoon Creek at Adamstnlle^ Ohio, for the year ending 

Sept. SO, 1918, 



Day. 



0. 
7. 

s. 
9. 
10. 

n. 

12. 

13. 

u. 



16. 
17. 
IS. 
19. 
20. 



21... 
22... 
23... 
24... 
'2.*)... 



2n. 

27. 
28. 
29. 
30. 
31. 



Oct. 


Nov. 


Dec. 
2.26 ' 


Jan. 


Feb. 
4.66 


Mar. 

10.71 


Apr. 
3.12 


May. 

4.88 


.lune. 
3.06 


-luly. 


Aug. 


Sept. 


1.9« 


3. .V> 


2.58 


-3-58 


2.24 


1.S2 


2.05 


■ 3.06 


2.26: 


2,46 


4.15 


7.20 


3.14 


4.28 


2.72 


3.60 


2.18 


2.02 


2.08 


2.70 


2.35 ' 


2.38 


4.06 


5.H8 


8.38 


3.96 


2.66 


3.76 


2.12 


> 2.13 


2.08 


2. -,5 


2.30 1 


2.35 


4.10 


5.72 


6.69 


3. .58 


2.55 


3.42 


2.09 


2.11 


2,10 


2.49 


2.32 \ 


2.-33 


3.55 


5.75 


6.26 


3.67 


2..56 ' 


3.02 


2.16 


2.13 


2.26 


2.50 


2.30 


2.75 


3. .55 


.5.36 


.5.12 


3.26 


2.6S 


2.37 


2..S 


2.0I-. 


2.00 


2.40 


2.2^ 


5.37 


5.98 


5.28 


4.02 


3.12 


2.8S 


2.18 


2.14 


2.32 


1.98 


2.28 


2.30 


5.02 


7.26 


4.76 


5.00 


3.06 


3.03 


2.26 


2,11 


2.30 


2.08 


2.35 


2.13 


4.78 


12.02 


4.45 


5.13 


3.04 


2.90 


2.23 


2.12 


2. OS 


2.03 


2.30 


2.10 


4.48 


13. H6 


5. .58 


5.43 


3.04 


2.61 


2.10 


2.16 


2.0J 


2.00 


2.40 


2.10 


4.15 


14.96 


.5.18 


5.98 


3.04 


2.36 


2.30 


2.09 


2.3V 


2.10 


2.4« 


2.12 


3.00 


16-00 


5.41 


9.96 


3.66 


2.23 


2.18 


2.10 


2.41 


2.11 


2.42 


2. as 


2.W 


15.66 


13.55 


9.97 


7. ,53 


2.-55 


2.12 


2.08 


2. 10 


2.12 


2.2S 


2.06 


2.68 


15.61 


17. .51 


4.45 


11.26 


2.40 


2.08 


2.01 


2.0': 


2.00 


2.21 




2. .58 


15.24 


IK. 47 


4.KS 


11.00 


2.24 


2.14 


2.0i 


2.00 


2. as 


2.2^ 




2.61 


14. 2K 


17. M 


.5.7S 


9.78 


2.22 


2.10 


2.13 


1.9s 


2.09 


2.2.'> 


2.12 


2.45 


11.71 


16.05 


6.48 


8.21 


2.33 


2-10 


2.06 


•2..V> 


2.18 


2.15 


2.10 


2.-38 


7.06 


K2:y 


5.11 


6.95 


2.60 


2.22 


2.04 


2.:** 


4.«6 


2.10 


2.13 


*2.;w 


6.96 


5.7S 


4.80 


5.65 


2.26 


•2.18 


2.04 


•2.11 


3..SH 


2,12 


2.10 


2. .50 


12.70 


5,11 


4.68 


4.68 


2.18 


2,20 


2.06 


•?.06 


3. 0.*) 


2.23 


2.04 


2.76 


1.3. .5S 


4.70 


.5.2S 


4.92 


2.23 


2,10 


2,03 


2.01 


2.7H 


2.0M 


2.03 


2.35 


14.2.5 


4.40 


6.10 


4.40. 


2.09 


2,06 


2.02 


2. ■> 


2.4S 


2. OS 


2. la 


2.24 


12.26 


4.29 


6.16 


4.16 


2.05 


2.13 


•2.00 


'2.07 


2.4S 


2. 2S 


2.12 


2.20 


7.76 


3.66 


5. 35 


3. SO 


2.22 


2.15 


2.02 


2.«r» 


2. J 3 


2. OS 


2.10 


2.20 


6.12 


4.00 


5. 15 


.3.2S 


4.62 


2.11 


2.01 


I.*.* 


■2. 40 


2. 10 


2. IH 


2. 32 


12.3.5 


3.9S 


5.46 


3. OS 


7.16 , 


2.26 


2.a5 


1.94 


2. TiO 


2. M 


3. U 


3.60 


11. SI 


3. 75 


.5.62 


3. IS 


5.2S 


2.20 


1.97 


1.90 


2.<Mi 


2.13 


3. .V» 


4.23 


11..% 


3..5S 


5. S3 


3.06 


3. S3 


2.56 




l.M 


2.00 


2. IS 


3.3s 


5. 32 




.3.3H 


5. 5S 


3.08 


3.53 


2. IS 




2. n: 


4. OH 


2. •.>:> 


3. 15 


.5.56 




3.30 


5.23 


3.72 


.3.69 t 


2. IS 


2.00 


2.01 


3 9) 




2. «2 


.5.00 




3. IS 




3.5.5 


1 


2,18 


2.03 






NoTB.— Gage not read Doc. 16-16; pajfc readings in error Aug. 2S-29. 
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atJTANDOT BIVBB BASIN. 
aUYAHDOT BXVKR AT WILBKB. W. VA. 

Location. — ^At site of Hatchinson Lumber Co.^s suspenBion bridge at Wilber, three 

fourths mile below Manbar, Logan County. Rich Creek enters river on left 600 

feet above station. 
Drainage area. — 791 square miles (measured on map of West Virginia: scale. 

1:500,000). 
KEcoRDe AVAILABLE. — July 13, 1915, to September 30, 1918. 
Gage. — Vertical and inclined staff on right bank; read by Allie Smith. Vertical 

section fsstened to downstream corner of right timber crib pier; inclined section 

19 about 10 feet downstream. Gage washed out by flood on January 28, 1918; 

replaced March 6. 
Discharge measurementh. — Made from cable installed between towers of former 

bridge in February, 1916, or by wading. 
Channel and control. — ('hannel straight for al>out 1,000 feet above and 500 feet 

below station. Bed of river composed of solid rock, l)oulder8, and mud; control 

probably permanent. Point of zero flow, gage height 0.00 ± 0.5 foot. 
Ext REM E8 OP STAGE. — ^^laximum stage recorded during year, 24.8 feet at 4 p. m. 

January 28; minimum stage, 1.60 feet October 9 and 11. 
1915-1918: Maximum stage recorded that of January 2S, 1918; minimum stage 

1.10 feet September 26, 1917. 
Job. — Stage-discharge relation not affected by ice except during severe winters. 
Accuracy. — Stage-discharge relation probably permanent; affected by ice during part 

of December and January. Gage read to tenths twice daily; records fair. 
Cooperation. — Base data furnished by United States Engineer Corps. 

No discharge measurements were made at this station during the year. 

Daily gage heighly in feel, of Guyandot River at Wilber^ W. Va.^for the year ending Sept. 

SO, 1918. 



Day. 



6.. 

7.. 
S.. 
9.. 
10.. 

11.. 

12.. 
13.. 
U.. 
15.. 



16.. 
17.. 
IS.. 
19.. 
20.. 



22 

li 

24 

2V.. 



Oct. 



3.02 
2.80 
2.60 
2.20 
2.02 

2.00 
1.80 
1.6.5 
1.60 
1.80 

L60 
2.02 
1.0O 
l.«0 

2.a'> 

2.02 
1.92 
1.82 
2.20 
2.42 

2. NO 
:j.00 
3.02 
2.92 
2.H2 



25.. 



Nov. 



3.40 
3.52 
3.30 
3.02 
2.8.-. 

2.52 
2.45 
2.42 
2.40 
2.22 

2.10 
2.00 
2.00 
1.82 

I. HO 

2.02 
2.00 I 
1.8.1 
1.80 
1.65 I 

1.80 ! 
1.80 
1.8.5 I 
2.00 I 



Dec. Jan. Feb. I Mar. Apr. May. ' June. July. , Aug. Sept. 



29.., 
30.. 
31.. 



2.90 


2.0-» 


3.60 


2.0) 


.3.70 


2.08 


3.20 


2. .35 


3.10 


.3.00 


.3.20 





3.40 
3.90 
3.82 
3.80 
3.60 

3.40 
3.00 
3.00 
3.00 
2. 8.-, 

2.80 I 
2.80 
2.6.5 ' 

2.60 : 

2.4.5 1 

2.25 
2.25 
2.10 

2.a^ 

2.00 

1.8-) 
1.82 
2.00 
2.18 
2.H, 

2. 72 
2.60 
2.40 

3. or) 
.3. SO 
3.80 



.3.80 
3.80 
3.80 
3.80 
3.80 























.3. 80 
4.42 
4.4.-. 
4.60 
4.6.> 


1 7.61 

; 13.61 

1 8.60 

7.20 

'•'' 


4.80; 5.55 

5.00 .>.4H 

5.00, 6.45 

5.00 K.51 

5.00 7.75 


5.00 




6.60 



4.22 
4.80 
4.70 
4.38 
4.10 

3. 70 
4.00 
8.10 
10.95 
8.00 

6.25 
6.10 
6.15 



.1.00 I 
4.60 I 
4.50 ' 
4.80 

4.20 
4.00 
3. H) 
3. 40 
.3.40 

3.40 
.'>. 40 
21.40 



5.90 
5. .'.6 
S. 45 
.'.. 2'. 

4.40 , 
.'». 10 
5. O") 
«i. 10 - 



7.6". 
7. 3S 
fi.70 
rt. II 
5. 10 
4.90 , 



4. .53 . 
4.25 
4.05 
3.80 

.3.75 

.3.70 
.3.65 
.3.55 
3. 45 
.3.40 

3. 55 
3.70 
3. 55 
3. .30 
3.20 



7.35 
6.70 
6.40 

5.85 



3.40 


5.^5 


2.70 


4.75 


2.60 


4.35 


2.70 


3.95 


2.60 


3.90 


2.60 


3.60 


2.60 


3.52 


2.60 


3.20 


2.60 


3.00 


2.60 


2.90 


2.60 


2.90 , 



.".. 10 


3. 15 ' 


4.95 


3.20 


i.H) 


3. 20 , 


4. 55 


3.2,. ! 


4.60 


3. S-, 


7.90 


4.40 


S. 10 


4.82 ; 


7.;i2 


5. 30 


♦ .♦)2 


4.90 


n.22 


4.4'. 1 



6. v. 

l.xs 
4.7.. 
4.ii. I 



.3.90 f 
3. >i) 

3. 45 I 

3.30 , 



2.60 
2.61 1 
2.70 
2.60 
2.40 

2.40 
2.20 
2.20 
2. 15 
2.10 

2.10 : 
3.40 
4. .Si 
S.6v) 
7.90 I 



2.90 
2.90 
2.90 I 
2.90 
2.90 

2.90 
.3.0-. 
3. .30 

3. 70 
4.10 

I. .35 
4.70 
:.. (K) 

4. 75 
4.fi-. 
4.1. 



.3.80 
.3.60 
3.50 
4.70 
4.40 

4.10 
3.80 
.3.80 
3.90 
4.30 

4.50 
4.30 
4.a5 
4.00 
3.90 

4. 05 
.3.90 
.3.70 
3.70 
4.30 

4.90 I 
4. .SO I 
4.60 ! 
4.40 
4. 15 I 



4.90 
5.70 
5.40 
4.80 
4.a5 

3.80 
.3.40 
3.40 
3.40 
3.40 

.3.60 
3.70 
.3.60 
3.40 
3.40 

3.20 
3.20 
.3.10 
.3.00 
.3.00 

3. 25 
3. .30 
3. 15 
3. (X) 

2. y.^. 



4.00 


2.90 


4..% 


2.90 


.-.. 15 


2.90 


5. 2.'. 


2.90 


4.70 


2.90 


4.40 
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SURFAC:E water supply, 11>18, PART III. 



aUYAHDOT BIVBa AT BRAVOHLAITO. W. VA. 

Location. — At highway bridge at Branchland, Lincoln County. Fourmile I'reek 

enters river on left 20 feet above bridge. 
Drainagb are.\.— 1,230 square miles (measured on map of West Virginia; scale, 

1:500,000V 
Rbcords available. — July 8, 1915, to September :W, 1918. 
Gaoe. — Chain gage fastened to handrail on upstream side of bridge near center of 

main span; read by John A. Broaddus. 
Discharge measurements. — Made from bridge or by wading. 
Channel and control. — Bed of stream is composed of rock, gravel, sand, and mud 

and is fairly permanent; character of control not determined. 
Extremes of stage. — ^Maximum stage recorded during year, 39.24 feet at 7.20 a. m. 

January 29; minimum stage, 2.72 feet at 7 a. m. June 22. 

1915-1918: Maidmum stage recorded, that of January 29, 1918; minimum 

stage, that of June 22. 1918. 
Highest known flood reiched a stage of about 44 feet by present gage. 
Ice. — Stage-discharge relation affocted by ice during cold winters. 
Accuracy. — Stage-discharge relation may change during floods; affected by ice pstrt 

of December and Januar>'. Gage read to hundredths twice daily. 
Cooperation. — ^Base data fuhiished by United States Engineer Corps. 

No discharge measurements were made at this station during the year. 

Daily gage height, in feet, o/Guyandot River at Bmnchland, W. Va.^for the year ending 

Sept. SO, 1918, 



Day. 


Oct. 


1 


4.23 


2 


3.88 


3 


3.«7 


4 


3.54 




3.46 


6 


3.40 
3.36 


8 


3.28 


9 


3.24 


10 


3.22 


tl 


3.21 


12 


3.23 


13 

14 

15 

16 


3.28 
3.28 
3.28 

3.30 


17 


3.37 



Nov. 



I Dec. 



„i_ 



4.78 I 
4.60 
4.37 I 
4.10 I 
3.94 

! 
3.84 . 
3.70 
3.66 
3.60 
3.56 



4.78 I 
4.96 
4.94 I 
4.82 
4.56 

4.38 : 
4.21 I 

4. 14 I 
3.88 
3.74 ! 



Jan. 


Feb. 


Mar. 


Apr.. 


4. IK 
4.62 
4.64 
4.49 
4. .12 


14.76 
10.32 
8.02 
7.06 
5.91 


6.54 
5.87 
5.38 
5.20 
6.42 


6.67 \ 
4.96 
4.94 , 
5.14 
4.97 i 


5.39 
7.29 
8.53 
7.39 
6.54 


5.46 
5.76 
5.86 
6.96 
8.66 


12.43 
15. 57 
19.60 
12.21 

8.98 


4.81 
4.78 1 
9.82 
20.18 
15.47 



May. 



18. 
19. 
20., 

21., 
22. 
23., 
24. 
25.. 

26., 

27 

2H'. 

29., 

.30. 

31. 



3.30 ' 
5. 18 , 
5.74' 

5.03 
4.20 I 
4.20 I 
4.26 I 
4.38 I 



3. 52 


3.86 


5.70 


3.48 


.1.H5 


5.35 


3.40 


3.82 


5.89 


3.42 


3.8.T 


6.76 


3.40 


3.81 


7.62 


3.38 


:i.7S 


7.28 ' 


3.36 


3.74 


6.64 1 


3.34 


3.60 


6.28 . 


3.30 


3.55 


5.56 


3.28 


3.4H 


4.92 



3.26 1 

3.23 I 
3.24 

3.24 I 
3.22 



I 



I 



4.42 
4.44 
4.64 
4.52 
4. Si 
4,90 



, 3.19 


3.19 


1 3.31 


1 3.68 


: 4.10 



3. 50 
3. .Vi 
3.70 
3.86 
4.28 

4.61 
4.72 
5.04 ; 
5.02 
3.43 
4.22 ' 



4.09 
4.25 
4.49 
4.37 
4.34 

4.44 

4.86 
24.62 
37.82 
21.36 
17.46 I 



11.34 
9.04 
7.44 
6.56 
6.06 

5.89 
5.63 
5.30 
5.10 
8.32 

11.86 
9.86 
7.66 
6.49 
6.02 

«.44 
6.68 
6.90 



7.56 

6.78 
12.02 1. 
16.20 . 
12.68 I 

9.77 , 
7.44 I 
6.42 I 
5. 82 I 
5.34 1 

5. .32 1 
5.86 
6.22 I 
6.22 
9. ,54 ' 

12.96 ! 

io.:i3 ; 

H.H6 , 
7.67 , 
6.H7 
6.40 



12.77 



7.60 

7.04 
6.48 
6.15 
5.81 
5.56 

7.18 
10.79 
9.37 
7.98 
6.74 

6.04 
5.65 
5.60 
5.84 



5.42 
5.13 
4.87 
4.62 
4.47 

4.42 
4.31 
4.30 
4.25 
4.26 

4.22 
4.26 
5.46 
5.46 
6.05 

6.22 
5.36 
4.86 
4.53 

4.58 

5.62 
6.04 
.5.11 
4.68 

4.28 

4.08 
.3.94 
3.9K 
4.08 
4.00 
3.79 



June, 


July. 


Aug. 


.3.60 


4.00 


4.35 


3.49 


3.96 


3.64 


3.71 


3.82 


3.38 


3.42 


3.70 


3.24 


3.22 


3.51 


3.12 


3.19 


3.38 


2.99 


3.68 


3.23 


2.93 


.3.99 


.3.12 


2.84 


3.58 


3.06 


3.22 



3. 40 I 3. 10 , 3. 72 



3.30 3.05 I 

3.18 , 3,07 , 

3.11 I 3.03 

3.02 2.98 

2.^ 2.91 



2.89 
2.85 
2.81 
2.M8 
2.79 

2.75 i 

2.83 

2.98 

2.97 

3.64 

4.65 
6.8K 
5.72 
4.70 
4.22 



2.86 
2.84 
2.87 
2.94 
2.89 

2.86 
2.88 
2.95 I 
2.94 

2.87 



3.43 I 
3.54 j 
3.52 ! 
3.40 I 

3.29 I 

3.40 
3.50 . 
3.38 

3.56 I 
3.83 

4.18 , 
3.70 ' 
3.46 * 
3.27 , 
3.08 



2.W 3.04 

2.78 2.99 • 

.3.08 , .X06 

2.94 3.39 

3.05 I 3.35 

4.20 3..>4 



Sept. 



4.22 
4.09 
3.78 
3.6C 
3.50 

3.36 
3.42 
4,15 
3.02 
3.76 

3.75 
3.62 
3.40 
3.40 
3.29 

3.24 
3.19 
3.20 
3.21 
3.22 

3.34 
3.64 
3.69 
3.70 
3.5(i 

3.43 
3.32 
.^22 
3.14 
3.09 



NoTK.— Oajje not read .Vpr. 12 14. 
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MUD &IVSR AT TATSS« W. VA. 

I-ocATioK. — About 200 feet above highway bridge at Yate5, fabell County, 2 miles 
above Howell milldam, and 15 miles from Huntington. 

Drainage area. — 318 square milefl (measured on topographic map8). 

Rbcords available. — ^July 19, 1015, to September 30, 1918. 

Gage.— Vertical and inclined staff on left bank; read by C. J. McDonie. 

Debcharge measuremexts. — ^Made from stngle^span steel highway bridge below gage. 

Channel and control. — One channel up to high stages, when right bank is over- 
flowed around right abutment; straight for about 50 feet above and 75 feet below 
bridge. Primary control at ford, about 100 feet below gage; fairly permanent. 

Extremes of stage. — ^Maximum stage recorded during year, 20.0 feet at 5.30 p. m. 
March 14; minimum stage 1.20 feet at 6 p. m. September 30. 
Hi^est flood known reached a gage height of about 23 feet by present gage. 

Ice. — Sti^ge-discharge relation affected by ice during severe winters. 

AcouBACY. — Stage-discharge relation probably permanent; affected by ice part of 
December and Januar\\ Gage read to hundredths twice daily. 

I'oopeRation. — Base data furnished by United States Engineer Corps. 

Xo discharge measurements were made at this station during the year. 

Daily gagi height, in feet, of Mud liiver at Yates^ If. 1?/., for the gear ending Sept. 30, 

1918. 



Day 



Oct. 



,1- 



«.. 
7.. 
K. 
«.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19. . 
20.. 



21.... 
22.... 
23.... 
24.... 
23.... 



Nov. I Dec. Jan. 



., 1.79 

.1 1.83 

., 1.86 

.1 1.88 

.1 1.81 

1.66 
1.66 
1.64 
I..V( 
1.47 

1.50 
1.64 
1.81 
1.86 
1.96 

2.04 
2.00 
2.04 
7.20 

7.53 ; 

4.90 j 
3.37 , 
2.98 • 
3.14 I 
3.79 I 



I 



28 3.77 , 

27 .3.32 

28 3.25 i 

29 2.99 1 

•10 5.18 1 

31 4.29 . 



3.60 I 
3.14 
2.85 
2.72 
2.56 I 

2.65 I 
2.42 ' 
2.42 ; 
2.32 I 
2.28 • 

Z25 I 
2.18 

2.19 : 

2.21 
2.18 I 

2.14 
2.12 
2.14 
2.10 
2.02 

2.04 
2.06 
'2.05 
2.05 
1.99 

1.90 
2.06 
2.51 
3.74 
3.77 



3.51 3.09 

3.06 I 3.59 

2.85 I 3.52 

2.84 3.49 

2.62 3.2.5 



2.52 
2.49 
2.50 
2.95 
2.M 

2.60 
2.40 
2.38 
2.32 
2.31 

2,29 . 
2.24 
Z2l 
2.29 I 
2.32 

2.52 
2.66 
2.66 
2.66 
4.80 

6.80 
4.99 
4.69 
4.20 
3.79 
3.62 



4.00 
8.80 
9.77 
6.28 
4.90 

4.45 

4.80 
5.02 
4.40 
5.20 

7.28 
6.20 
4.95 
4.74 ' 
i.25 

3.W 
3.89 , 
3.82 
3. 58 
3.40 1 

3.60 
4.60 
11.12 
16.10 
17.10 
10.50 



Feb. 

1 


Mar. 


8.40 


.1.98 


5.80 


3.75 


5.49 


3. .V, 


5.49 


3.46 


5.28 


6.68 


4.82 


6.50 


5.98 1 


6.09 


7.62 ' 


5.10 


10.95 


4.50 


9.25 


4.20 1 



6.90' .3.81 
5.78 , 4.52 
5.34 1.5.05 
4.70 I 19.40 
4.94 ' 16. .55 



4.40 1 
3.98 

3.60 ; 

3. 52 

8. 52 ' 

9.70 
5. 75 
4. .58 ; 
4.12 
3.98 

5,80 
5.32 
4.35 



7.8.5 

5.45 ' 

4.74} 
4. 18 I 
3.86 I 

.3.65 I 
3.64 I 
3.52 I 

3.46 I 
4.41 i 

6.30 I 

5.08 

3.90 

3.58 i 
3.38 I 
3.22 |. 



Apr. 



3.14 
3.04 
4.92 
4.34 
3.65 

3.22 
4.22 
8.80 
12.60 
7.18 

7.30 
9.45 

8.85 
6.25 
5.09 

4.5.5 
4.14 
4.02 
3.70 
3.64 

6.68 
5.41 
4.22 
4.03 
3.86 

3.78 
3. 62 
3. .50 
3.38 
.3.38 



May Jane. 



3.2(5 i 
3.04 I 
2.92 ! 
2.82 I 
2.74 ! 

2.6.5 ! 
2.50 ; 
2.52 I 
2.48 ! 
2.74 

2.82 I 
3.06 I 
6.00 i 
8.85 ' 
5.32 ' 

3.M ; 

3.40 ' 
3.11 
2.92 
2.82 

5.83 
3.81 
3.25 
2.88 
2.74 

2.68 
2.63 
3.46 
3.12 
2.77 
2.58 



2.30 
2.31 
2.22 
2.20 
2.36 

2.29 
2.96 
4.66 
3.38 
2.83 

2.59 
2.42 
2.30 
2.20 
2.13 

2.07 
2.04 
2.04 
2.00 
1.94 

2.04 
2.06 I 
2.00 ; 
1.94 
3.18 I 

6.84 
4.33 I 
3.24 I 
2.78 ; 
2.62 



July. 



Aug. i Sept. 



3.16 
2.98 
2.66 
2.35 
2.20 

2.14 ! 
2.08 i 
2.04 I 
1.96 I 
1.98 1 

1.92 
1.98 
1.91 
2.04 
2.04 

1.92 
1.89 
1.96 
1.81 
1.86 

1.80 
1.82 
1.80 
1.73 
1.60 

1.56 
1.54 
1.64 
1.46 
1.62 
1.50 



1.46 

1.44, 

1.42 • 

1.43 j 

1.44 i 

1.42 f 
1.40 ! 

1.41 ; 

1.42 
1.54 

t 

1.48 
1.44 
1.44 
1.46 
1.49 

1.44 
1.46 
1.54; 
1.47 i 
1.43 

1.39 . 
1.38 

1.38 , 
1.54 
1.50 

1.49 ' 
1.48 
1.46 
1.42 

1.39 ' 
1.44 1. 



1.40 
1.48 
1.54 
1.54 
1.48 

1.55 
1.58 
1.52 
1.49 
1.46 

1.44 
1.44 
1.44 
1.37 
1.34 

1.33 
1.38 
1.34 
1.30 
1.40 

1.40 
1.36 
1.52 
1.52 
1.46 

1.42 
1.36 
1.32 
1.30 
1.24 
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TWBLVBPOLE C&BBK BASIN. 
TWBLVSPOLE CRBSK AT WAYNB. W. VA. 

Location. — At highway bridge 500 feet above railroad bridge of East LvTine branch 
of Norfolk & Western Railway at Wayne, Wayne County, three-fourths niilo 
below junction of East and West forks. 

Drain AGE area. — 291 square miles (measured on topographic maps). 

Records available.— July 1, 1915, to September 30, 1918. 

Gage. — Chain gage attached to upstream handrail about 90 feet from left abutment: 
read by Byron Smith. 

Discharge measurements. — Made from highway bridge or by wading. 

Channel and control. — Straight for about 80 feet above and 1,200 feet below 
bridge. Bed of stream composed of rock and sand. Principal control is Samp- 
son's milldam; probably permanent, but at low sta;^ the operation of the mill 
may affect the discharge relation. 

Extremes op stage. — ^Maximum stage, recorded during year, 20.48 feet at midnight 
January 28; minimum stage, 1.24 feet August 7 and 9. 
Highest flood known reached a stage represented by gage height about 25 feet . 

Ice. — Stage-discharge relation probably not materially affected by ice. 

Regulation. — None, except for backwater caused during low-water periods by 
o(>eration of small power plant at Sampson's mill about a mile below gage. 

Accuracy. — Stage-discharge relation probably permanent; slightly affected by ice 
part of December and January. Operation of power plant at dam about a mile 
below gage may have slight effect upon stage-discharge relation at low stages*, 
but this effect, if any, is small as the plant is only operated occasionally for a few 
hours at a time. Gage read to hundredths twice daily. 

Cooperation. — Base data furnished by United States Engineer Corps. 

No discharge measurements were made at this station during the year. 

Daily guge height ^ in feetj of Twelve pole Creek at Wayne, W. Fo., for the year ending 

Sept. '10, 191S. 



Day. 


Oct. 

2.27 

2.20 
2.17 
2.13 
1.98 

1.70 
1.65 
1.66 
1.50 
1.45 

1..51 
1.81 
1.75 
2.08 
2.00 

1.90 
1.83 
1.79 
8.10 

,5. .58 

.■^46 
3. 36 

3. .34 
.3.56 
3.37 
3.29 
3.17 
4.40 

4. 50 
5 40 


Nov. 


Dec. 


Jail. 



"3.* 79" 
7.14 


Feb. 



.5.64 
4.99 
4.54 
4.35 
4.2H 

4.36 
.5.09 
6.14 
7.64 
7.24 

.».69 
.5. 54 

.•u84 
5. 60 
.5.38 

5. 12 
4.83 
4.16 

3. 36 
11. (M 

7.59 
6.36 
5. (M 
4.26 
4.62 
4.6.H 

4. V) 


Nfar. 


Apr. 


May. 

3.19 
3.00 
2.92 
2.86 
2.77 

2.62 
2.54 1 
2.51 
2.49 : 
2.47 

2.60 
2.99 , 
6.42 I 

7.87 
5.40 1 

4.82 I 
4.47 
3.87 
3.14 . 
2.92 1 

2.9K 
2. 95 
2.92 

2. HI 

2.7H 

3. «K) 
.3. 10 
3. 2(1 
2. 84 
2. 34 
2. 04 


Juno. 

2.(VI 
2.22 
3.25 
2.75 
2.64 

.3.16 
4.20 
4.70 
3.45 
.3.18 

2.86 
2.41 
2.20 
2.06 
1.93 

1.81 
1. 75 

1.'72 
1.75 

1.86 
1.83 
I..S2 
1.75 
5. 30 

7.3.S 
5. 1 1 
3. 70 
3. 0.5 

2. vs 


JiUy. 



3.66 
.3.11 
2.94 
2.68 
2.34 

2.02 
1.95 
1.89 
1.91 
1.94 

1.87 
1.8.5 
1.82 
1.80 

;:;: 

1.76 
1.79 
1.77 
1.75 

1.72 
1.6.3 
I..50 
1.43 
1.51 

MT 
l.4.-» 
I..V) 
1..V2 
!..'>.> 
1.49 


Aug. 

1.44 
1.44 
1.40 
1.38 
1.31 
1.28 
1.25 
1.26 
1.24 
1.42 

1.44 
1.38 
2.49 
1.94 
1.73 

1.64 
1.59 
2.02 
1.99 
1.84 

1.74 
1.68 
1.72 
1.64 
l..>5 

1.44 
1.43 
I..39 
1.41 
1.70 
2.04 


Scpi. 


1 


3.21 
2.84 
2.71 
2.63 
2.58 

2.50 
2.43 
2.39 
2.34 
2.28 

2.18 
2.11 
2.05 
2.a5 
2.11 

2.07 
2.06 
2.14 
2.08 
1.98 

1.93 
1.89 
1.91 

1. 95 
1.97 

1.94 
1.96 

2. .59 
2.7H 
2.87 


2.72 
2.19 
2.67 
2.58 
2.54 

2.44 
2.31 
2.18 
2.50 


4. 32 ' 3. 57 
3.94 3.40 
3. 68 ; 4. 77 
4. 10 ' 4. 70 
6.12 3.92 

5. 26 .3. 74 
4. 89 4. 50 
4. .52. 11.47 
4. 12 9. 18 
.3. 86 6. 82 

3. 79 .5. 87 
3. 72 .5. 70 
12. 44 .5. 44 
9. 79 5. 20 
♦i. 46 4. 90 

.5. 59 4. 4H 
4. 86 4. 00 


1.S7 


2 


1.87 


3 


2.04 


4 


2.78 


5 


1.70 


6 


1.6S 


7 


1.62 


8 


1.59 


9 


1.54 


10 


1.46 


11 







1.40 


12 


1.42 


13 


1..56 


14 







1.5.K 


15 .. 






1.49 


16 

17 


2.50 




1.47 
1.43 


18 

19 

20 

21 






4.36 
4.12 
3.84 

3.76 

3. 94 
3.72 

4. 19 
7.94 

7.29 
0.2 J 
1. ^i 
4.22 
t O'l 


.3.64 1 
3. 14 , 

3. 00 ! 

.». 00 ' 

4. 60 
4. 57 
4.4«) 
4.24 ' 

3.91 
3. 70 
3. 12 
3.47 
•1 w 


1.41 

1.3H 

\.K\ 
1.61 


22 






i.:c* 


23 


2. .5.3 
2.81 
2.96 
3.00 

3. IH 
4.9K 
4.:i6 
3.96 


16. .32 
9.02 
G. 12 


1.66 


24 

25 

•26 

27 

28 

29 

.10. 


1.62 
1.57 

1. 4»> 
l.4<. 
1.41 

i.r. 

1.29 




4.40 


3. 7H 

I 




Note.— Gag 


e not re 


>afl Dec 


. 10-15, 


17-22, Jan. 1-4 


, and7- 


-26. 
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BIG 8ANDT BIYXB BASIN. 

LEVI8A 70BK AT THXUCA, KY. 

Lf CATION. — At Chesapeake & Ohio Railway bridge at Thelma, Johnston County, 
2 milee below Paintsville. Buffalo Creek enters on right half a mile above 
station. 

I^RAiNAGE AREA. — ^2,090 square miles (measured by United States Engineer Corps). 

Records available. — June 1, 1915, to September 30, 1918. 

Gage. — X'ertical staff gage attached to right shore pier of bridge, portion of gage 
above 24 feet is cut in masonry steps on upper end of right abutment; read by 
John Stambaugh. Sea-level elevation of gage, 561.82 feet (United States En- 
gineer Corps). 

Discharge measurements. — ^Made from boardwalk constructed on the lower down- 
stream chord of bridge. 

Channel and control. — Channel straight half a mile above and 300 feet below 
gage. Bed of stream sandy. Remains of cofferdams around piers, and piles at 
measiu-ing section. Primary control about 2,400 feet downstream composed of 
rock which extends three- fourths of the way across stream; remainder is firm 
sand, fairly permanent. 

Extremes of stage. — Maximum stage recorded during year, 40.7 feet at 6 p. m. 
January 29; minimum stage, 1.3 feet August 25 and 26. 

I<'E. — Stage-discharge relation probably not affected by ice except during extremely 
cold periods. 

Regulation. — Splash dams on tributaries and in main stream about 50 miles above 
used by timber companies may affect low-water flow to some extent. 

Accuracy. — Stage-discharge relation may change during high water; affected by ice 
during part of December and January. (Jago read to half-tenths ivrice daily 
until May 31, 19 IH, and once daily thereafter. 

<'of)PF, ration*,^ Base data furnished by United States Engineer Corps. 

Xo discharge measurements were made at this station during the year. 
Daily gage height, in feel^ of f^iisa Fork nt Theimn, Ky., for the year ending Sept. 30, 



Day. 



Oct. Nov. Dec. Jan 



Feb. 



4.05 
3.00 
2.88 
2.65 
2.48 • 



7 2.18 ; 



i05 i 
2.00 I 
5.38 I 
8.50 I 

5.75 ' 
4.70 I 
3.06 
3.70 i 
3.50 

3.30 , 
3.15 I 
3.08 
2.98 I 
3.80 I 
4.55 ,. 



4.a5 I 
4.15 
3.75 I 
3.40 I 
3.12 



11 

12 

13 : 

14 

15 

•6 , 2.05! 

17 

18 

19 ' " 

»... . 



21.. 
23.. 
23.. 

at.. 

25.. 

25.. 
27.. 
28.. 
».. 
30.. 
31.. 



2.20 I 

2.12 

2.10 

2.10 

2.10 

2.05 
2.00 • 
2.00 . 
2.00 ; 
2.00 I 

1.95 
1.95 
2.02 
2.18 
2.20 1 



2.25 
2.30 

2.45 
2.80 

2.80 



2.30 ; 


2.95 


2.70 


2.18 ; 


2.78 1 


2.62 


2.08 ' 


2.65 


2.62 


2.02 , 


2.55 1 


2.72 


2.00 


2.48 1 


2.75 


1.92 


2.40 1 


2.80 


L98 


2.40 , 


2.80 


2.20 1 


2.35 


2.80 


2.20 


2.30' 


2.80 


2.12 


2.28 1 


2.85 



2.90 
2.90 
2.90 
2.90 
2.55 

2.45 
2.6.5 
3.02 
3.2,') 
3.70 

4.52 
4.98 
5.25 
4.10 
3.58 
4.08 



4. 50 I 16. 50 

4. 28 I 11. 70 , 

4.55 ; 8.50 

4.65 ' 7.6.5 

4. 52 I 6. 00 



4.12 

6.a5 i 

9.5^1 
9.45 , 
7.70 I 

5.75 ' 
5.60 j 
5.68 , 
7.80 ; 
7.30 I 

7.90 ! 
8.10 ; 
7. 95 
6.78 
5.60 I 

5.08 
4.62 
4.50 
4.28 
4.28 

4.3.S 
7.65 I 
29.00 
40.60 , 
28.35 I 
22.00 I 



5. .55 
5.65 
5.85 
6.70 , 
7.75 : 

7. 75 - 
7.60 
6.55 
6.55 

5.50 J 

5.05 
4.95 
4.65 , 

4.48 
10.85 , 

12.00 ! 

ia40 I 

8.25 
6.98 j 
6.20 ' 

6.12 
5.90 I 
5.68 I 



5.40 
5.08 
4.90 
4.60 . 
8.5.5 

10. 15 : 
12.98 
17.25 ' 
12.88 
9. 75 _ 

8.85 , 
8.30 ; 

7.88 ! 

8.a5 

&62 I 

7.90 
6.55 
6.00 
5.30 : 
4.95 ; 

5. 10 ! 
5.50 
8.70 ' 
9.25 
12.15 

13.45 
11.50 

8.60 

7.15 

6.10 

5.40 



5.00 ; 

4.62 I 
4. 45 I 
5. 75 t 
6.9.5 

6.48 ! 
6.10 , 
12.70 ' 

21. 75 ; 

17.80 ] 
11.55 I 

iai5 

8.55 ! 

7.:iO 

6.48 I 

5.85 ' 
5.58 
5.35 ; 
5. 30 
5.30 



6.45 
5.a5 
4.68 
4.22 

4.00 

3.92 
3.68 
3.52 ' 
3.50 , 
3.42 



4.1 
3.9 
3,5 
3.2 
2.8 
2.8 
2.8 
3.0 
2.9 
2.7 



8.55 I 2.6 

3.88 2.4 

4.95 2.3 \ 

8.40 2.3 

8.90 2.0 



8.25 
5.70 
4.80 
5.10 
5.58 



1.9 , 
1.75 
2.7 
6.3 
3.0 I 



6.3 
5.0 
4.2 
4.0 
3.5 

3.0 

2.35 

2.5 

2.5 

2.4 

2.3 
2.3 , 
2.2 , 
2.1 

2.0 I 

1.9 
1.8 
1.7 
L7 
2.8 



Aug. 


Sept. 


6.9 


3.9 


4.8 


4.0 


3.5 


3.5 


3.0 


3.1 


2.6 


3.0 


1 2,4 


3.2 


1 2.1 


3.2 


! 2-9 


4.1 



2.0 
1.9 

1.9 
2.0 
2.0 
2.0 
2.1 

2.0 
1.9 
1.8 
1.7 
1.65 



3.5 
3.2 

3.3 
3.0 
2.8 
2.4 
2.4 

2.4 
Z3 
2.2 
2.2 
2 1 



5.75 1 


8.50 


2.5 


3.0 


1.6 


2.0 


8.45 


8.45 


4.5 


2.8 


1.4 


2.0 


9.75 


7.05 


6.0 


2.5 


1.4 


2.2 


7.95 


8.78 


5.5 


2.6 


1.35 


2.2 


6.80 ' 


7.45 


5.0 


2.3 


1.3 


2.1 


6,a5 , 


6.25 


12.6 


2.5 


1.3 


2.1 


6.15 


5.85 


13.0 


2.2 


1.35 


2.1 


6.45 


5.a5 


8.3 


2.5 


1.35 


2.0 


6.42 1 


4.6,5 


6.0 


2.6 


2.1 


1.9 


6.10 


3.95 


.5.9 


3.6 


2.1 


1.9 




4.22 




4.0 


2.3 
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SITKFACE WATER SUPPLY, 1918, PART III. 



TVO 70BX AT KSBKXT, W. ▼▲. 

Location.— About 150 feet above United Fuel Gas Co.'e ferry at Kermit, Min^ 

County. Marrowbone Creek enters on right 2 miles below gage. 
Drainage area. — 1,240 square miles (measured by United States Engineer Corps). 
Records available.— June 1, 1915, to September 30, 1918. 
Gaqe. — Vertical staff gage in three sections attached to trees on right bank of river; 

0-20 feet, 160 feet above cable; 20-^ feet, 130 feet below cable; and 38 to 48 

feet at cable; read by C. C. Preece. Sea-level elevation of zero of gage, 574.77 

feet (United States Engineer Corps). 
Discharge measurements. — ^Made from car on.fecry cable or by wading under 

cable. 
Oh.vnnel and control. — Channel straight above and below, bed of stream san^y; 

control about 150 feet below cable composed of solid rock which extends half 

way across from left bank and loose rock placed in river for fording, probably 

permanent. 
Extremes op staok. — Maximum stage recorded during year, 38.8 feet, January 29; 

minimum stage, 2.00 feet October 11, November 26/ind 27. 
Ice. — Stage-discharge relation seldom affected by ice. 
Accuracy. — Stage-discharge relation practically permanent; probably affected by 

ice during part of December and Januar>-. Gage read to hundredths twice 

daily until May 31, 1918, and once daily thereafter. 

No discharge measurements were made at this station during the year. . 

Daily gage height^ in/eel^ of Tug Fork at Kermit^ W. Va.,for the year ending Sept, SO, 

J91S. 



Day. 



Oct. I Nov. 



6. 
7. 
8. 
9.. 
10.. 

U.. 
12. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
30.. 

21.. 
22.. 
23.. 
24.. 
25.. 



1 

2 


' 3.42 

3.35 


3.85 
3.76 


3 

4 

5 


; 2.60, 

2.40! 

' 2.38 ! 


3.45 
3.39 
3.10 



26... 
27... 
28... 
29... 



, 2.29 i 2.88 

2. 16 t 2. 79 

2.30 2.68 

2.10 ! 2.60 

2.35 I 2.50 



31. 



2.00 
2.16 
2.32 
2.26 
2.31 

2.36 
2.26 
2.19 ' 
4.60 . 
5.35 

4.05 
3.61 
3.40 
3.50 
3.58 

3.62 ! 

3.55 

3.42 

3.36 • 

3.76 

3.66 



i 



Dec. { Jan. I Feb. ! Mar. Apr. 



2.45 
2.40 
2.39 
2.36 
2.30 

2.30 
2.25 
2.20 
2.18 
2.11 

2.10 
2.10 
2.10 
2.10 
2.08 

2.00 
2.00 I 
2.20 
3.05 1 
3.10 i 



I 



I 



3,35 
3.82 
3.85 
3.65 
3.45 

3.25 
3.15 
3.30 
3.18 
3.00 

2.90 
3.10 
4.02 
4.18 
4.00 

3.65 
3.20 

2.88 
2.82 
2.80 

2.80 
2.80 
3.40 
3.25 
3.36 

4.22 
4.20 
4.M 
3.62 
4.72 
4.40 



4.40 ; 

4.05 , 
3.98 

3.80 ; 

3.74 j 

3.82 I 
6.20 
8.20 
7.68 ' 
6.55 



6.3 I 
7.12 I 

6.90 ; 

9. 15 
8.50 

i 
8.38 
7.80 
7.45 
6.80 
6.18 

5.65 

5.55 

5.45 

5.2 

5.22 



13.5 I 

iao5 , 

8.40! 
7.41 t 
5.94 I 

6.74 
6.00 ' 
5.82 ' 
5.85 I 
8.22 

I 
9.40 ; 

8.15 I 
7.45 
6.45 ; 
6.02 I 

5.65 ' 7.98 1 

5.45 I 6.95 

5. 16 I 6. 32 1 
4.96 ' 5.82 
8.65 5.34 



5.98 
5.62 
5.15 
4.90 
9.26 

11.20 
15.55 
15.85 

laso 

8.90 

8.32 
7.88 
8.82 
9.42 
9.12 



5.90 
5.56 
5.48 
5.56 
5.60 

5.35 
5.25 
11.25 
19.55 
14.05 

ia60 
9.65 
9.30 
8.75 
8.05 

7.25 
6.70 
6.42 
6.22 
6.01 



ia22 

8.68 I 
7.45 
6.72 I 



5. 35 6. 00 13. 65 

6. 65 6. 10 la 95 

31. 85 6. 48 9. 14 

.-M.OO 8.15 

15.25 ; 7.00 

19.75 6.36 



5.65 I 6.41 
9. 80 < la 30 
9.75 8.86 
9. 80 7. 70 



6. (H 14. 40 6. 84 



6.25 
.^95 
6.20 
6.26 
6.00 



May. 


June. 


July. 


Aug. 


S^t. 


5.65 


3.40 


4.50 


4.70 


3.15 


5.30 


3.20 


4.10 


4.00 


S.I2 


4.94 


1 3.00 


3.80 


S.82 


3.12 


4.71 


; 2.95 


3.40 


2.90 


3.10 


4.58 


1 2.62 


3.10 


2.70 


2.80 


4.41 


' 2.50' 


2.90 


2.50 


2.30 


4.29 


j 2.75 


2.70 


2.40 


4.15 


4.08 


1 3.10 


2.65 


2.20 


4.38 


4.00 


8.10 


2.80 


2.10 


S.SO 


3.97 


3.15 


2.02 


3.60 


3.60 


3.89 


2.85 


2.60 


2.58 


3.40 


3.88 


2.60 


2.55 


2.50 


3. SO 


4:10 


2.40 


2.40 


3.00 


2.96 


5.35 


2.30 


2.35 


2.48 


2.76 


5.90 


2.20 


2.32 


2.25 


a. 60 


5.25 


2.12 


2.20 


2.75 


2.55 


4.70 


2.10 


2.20 


2.75 


2.42 


4.25 


2.35 


2.28 


2.70 


2.60 


3.92 


2.12 


2.30 


2.60 


2.45 


4.00 


2.00 


2. 48 


2.55 


2.60 


5.20 


2.10 


3.00 


3.50 


3.20 


5.52 


2.35 


2.57 


2.92 


3.10 


4.75 


2.60 


2.40 


2.55 


3.60 


4.35 


3.32 


Z30 


2.32 


S.35 


4.82 


3.00 


2.28 


2.15 


3.00 


4. 38 


5.90 


2.20 


2.15 


2.78 


3.92 


11.35 


2.25 


2.02 


2.60 


3.71 


6.60 


2.20 


3.00. 


2.60 


4.65 


4.95 


2.55 


3.60 


2.40 


3.82 


4.20 


2.46 


3.20 


2.80 


3.38 




6.00 


3.22 
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BlsAm CBSSK AT TATX8VILLB. KT. 

Location. — ^At covered highway bridge one-fourth mile above Yatesville, Lawrence 
County. Morgan Branch enters on left 2 miles above station. 

Drain AGE area. — 216 square miles (United States Engineer Corps). 

Records available. — ^June 1, 1915, to September 30, 1918. 

Gaob. — ^Vertical staff gage in two sections attached to elm tree on right bank about 
50 feet above bridge; read by Hattie M. Carter. 

Discharge measurements. — ^Made from board walk constructed on inside of bridge 
near top ol siding. Wading measurements are made under bridge. 

Channel and control. — Stream curved above and straight below bridge, right 
bank is overflowed at high stages, Mream bed compact sand and gravel; control 
composed of bedrock extending halfway across stream, sand and gravel rest of 
way, probably permanent. 

Extremes or discharge .—Maximum stage recorded during year, Idl'O feet at 6 p. m. 
January 28 (discharge, 5,960 second-feet); minimum stage, recorded, 0.90 foot 
October 8 and 9 (discharge, 10 second-feet.) 

Ice. — Stage-discharge relation seldom affected by ice. 

Accuracy. — Stage-discharge relation probably permanent; not affected by ice. 
Rating curve well defined between 20 and 4,000 second-feet; extended beyond 
these limits. Gage read twice daily to hundredths. Daily discharge ascertained 
by applying mean daily gage height to rating table. Records fidr. 

CooFBRATiON. — Baso data furnished by United States Engineer Corps. 

No discharge measurements were made at this station during the year. 

Daily dMiorgCy in second-feet ^ of Blaine Creek at YatesvUle, Ky,y for the year ending 

Sept. SO, 1918. 



Dsy. 


Oct. 


Nov. 


Dec. 


JSD. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


1 


252 

160 

90 

06 

27 

17 
15 
12 
12 
16 

n 

66 

66 

80 

48 

2,770 

1,200 

466 
331 
262 
123 
123 

123 
27 
43 
88 
317 
304 


252 
204 
114 

88 
88 

66 
60 
78 
48 
34 

30 
48 
38 

38 
48 
30 
38 
30 

27 
24 
24 
24 
24 

27 
24 
36 
41 
80 


24 
43 
30 
89 
42 

H 
69 

80 
30 
28 
80 
33 

36 

28 

28 

33 
123 
192 
204 
405 

960 
800 
660 
730 
800 
695 


800 
780 
465 

876 

406 

466 

526 
465 

625 
406 

465 
466 

406 
436 
695 

960 
880 
800 
626 
360 

360 
406 
405 
405 
405 

405 
1,200 
4,420 
4,070 
1,120 

695 


626 
375 
331 
817 
331 

846 

406 

690 

1,630 

1,300 

800 
690 
405 
331 
277 

227 
181 
170 
264 
1,710 

880 
660 
590 
405 
375 

465 
465 
331 


277 
227 
904 
304 
466 

466 
4to 

406 
804 
277 

252 
362 

880 

880 

1,200 

626 

405 
277 
304 
277 

317 
406 
304 
317 
800 

525 
405 
304 
252 
239 
215 


192 
160 
666 
666 
346 

264 
264 

1,680 

1,130 

690 

495 
405 

360 
290 
264 

239 
239 
264 
204 
192 

435 
375 
277 
239 
215 

192 
204 
181 

.3.. 


180 
182 
110 
100 
96 

86 
80 
86 
83 
60 

74 

82 

360 

1,040 

405 

330 
264 
496 
262 
465 

466 
239 
160 
141 
105 

123 

141 
88 
88 
88 
60 


84 
96 
64 

96 

60 

34 
80 
364 
192 
64 

34 
30 
27 
27 
24 

21 

19 
21 
21 
21 

IT 
96 
114 
38 
34 

1,400 
345 
192 
132 
114 


290 
227 
114 
66 
60 

64 

43 
66 
60 
64 

43 
48 
43 
38 
34 

30 
34 
30 
34 
27 

30 

38 
660 
114 
66 
80 
54 


64 

43 
84 
30 
27 

24 
21 
34 
37 
43 

34 
37 
30 
37 
34 

37 
38 
54 

£ 

30 
27 
24 
24 
21 

21 
24 
27 
21 
24 
27 


24 


2 


21 


3 


21 


4 


34 


S 


31 


6 


19 


7 


19 


8 


17 


9 


17 


10 


31 


U 


19 


12 


-19 


13 


17 


M.. 


31 


IB..",:::: 


37 


16 


17 


17 


31 


18 


43 


19 


31 


90 


54 


21 


27 


S 


24 


23 


27 


24 


27 


2S 


21 


2S 


19 


27 


21 


28 


17 


29 


17 


ao 


21 


n 
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SURFACE WATER SUPPLY, 1918, PART HI. 



Monthly discharge of Blaine Creek at YaUtvilU, Ky.y for the "gear ending Sept. SO, 1918. 
Praiaace ana, 216 aquan mikt.1 



Month. 



October 

November 

JDeoember 

Janoary 

I'ebruary.., 

March 

April 

June. .". 

July 

August 

September 

The year 



Discharge in second-feet. 






r 


"~ 


" 


Per 


Rnn-oflin 
inehtt. 


Maximum. 


Minimum. 


Mean. 


square 
mile. 




1 2,770 


12 


236 


LOO 


Las 


! 252 


24 


56.5 


.262 


.2» 


1 960 


24 


206 


.MB 


LQ» 


i 4,420 


360 


811 


3.75 


IS 


• 1,710 170 


638 


2.49 


159 


1 1,200 ; 204 


411 


LOO 


Z19 


1,530 , 150 


367 


L70 


1.90 


1,040 60 


206 


.9^ 


LSI 


1,400 ; 17 


123 


.560 


.«3 


660 27 


82.3 


.381 


.44 


54 . 21 


3a5 


.141 


.16 


54 17 


22.8 


.106 


.12 


4,420 


12 


256 


L19 


1«.0S» 



SCIOTO BIVEB BASIN. 



SCIOTO RIVER AT WAVERLY, OHIO. 



Location. — At Norfolk & Weetem Railway bridge 1 mile southeast of Waverly, 

Pike County. 
Drainage area.— 5, 730 square miles (United States Engineer Corps). 
Records available. — March 23, 1916, to September 30, 1918. 
Gage. — Chain gage fastened to downstream side of bridge; read by W. G. JohnstoD. 

Sea-level elevation of zero of gage, 542.00 feet (United States Engineer Corps). 
Discharge measurements. — ^Made from downstream side of bridge to which gage 

is attached, or from highway bridge 2,000 feet below gage. 
Channel and control. — For stages over 12 feet the river spreads over the bottom 

lands, but all water passes imder the bridge. 
Extremes of stage. — ^Maximum stage during year, 18.16 feet at 4.10 p. m. February 

15; minimum stage, 0.77 foot at 7 a. m. August 26. 
1916-1918: Maximum stage recorded, 21.9 feet March 29, 1916 (discharge, 

97,800 second-feet); minimum stage, 0.77 foot at 7 a. m. August 26, 1918. 
IcE.^ — Stage-discharge relation not affected by ice except during severe winters. 
Accuracy. — Stage-discharge relation probably permanent .but no current-meter 

measurements have been made since October 18, 1916, to check the rating curv* , 

ice effect during part of December, January, and February. Gage read to 

hundredths twice daily. 
Cooperation. — Gage-height record furnished by United States Engineer Corps. 
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Daily gage height, in feet, qfSoioto River at Waverfy, Ohio, for the year emdmg 

Sept. SO, 1918. 



Day. 


Oct. 


Xov. 


Dec. 


Jan. 


Fab. 


Mar. 


Apr. 

2.91 
3.03 
3.88 
4.01 
4.11 

::;:;:: 

"i*4d* 

4.13 
3.87 
3.03 

3.35 
3.19 
3.30 
3.09 
2.93 

3.05 
4.45 
4.50 
4.10 
3.90 

3.85 
3.95 

"i'io' 


May. 


Jone. 


July. 


Aug. 


Sept. 


1 


2.15 
2.24 
2.89 
2.29 
2.02 

L71 
L54 
L56 
L48 
L46 

L41 
L33 
L26 
L28 

L31 
L23 
Lll 
.97 
L13 

LOO 
L07 
L06 
LOO 
LOO 

L07 
LOS 
L17 
L17 
L15 


L17 
L18 
L19 

**Li8* 
L21 
L26 
L89 

L89 
L89 
L39 
L39 
L39 

L30 
L39 
L39 
L39 
L39 



L79 

L79 
L79 
L79 
L79 
L79 
L79 


L79 
L79 
L79 
L79 
L79 

L97 
2.25 

"i'ii* 

3.17 

3.39 

'*i'42' 
3.39 

X97 
X97 
2.97 
2.97 
X97 

2.97 
X97 
X93 
2.79 
2.77 

2.70 

2.76 
2.70 
2.76 


2.82 
2.84 
2.86 
2.86 
2.70 

3.81 
4.^1 
0.01 
&90 
1L81 

laoi 

13.00 
14.76 
17.14 
l&ll 

10.88 
13.50 
7.86 
7.86 
&26 

9.01 
8.41 
9.56 

laoi 

ia27 
ia38 

laoi 

&80 


0.18 
0.11 
0.30 
0.71 
(LOO 

0.70 
0.10 
6.84 
5.18 
5.00 

0.14 
5.74 
1L20 
17.91 
15.11 

laso 

&14 
0.51 
5.31 
4.64 

4.21 
4.06 
3.94 
3.70 
3.68 

3.50 
3.28 
3.13 
X98 
2.92 
X89 


4.23 
8.80 
8.89 
8.18 
2.90 

2.78 
2.71 
2.69 
2.69 
2.59 

2.57 
2.79 
7.77 
10.70 
14.30 

ILOO 
0.90 
5.85 
4.85 
4.05 

4.08 

3.87 
3.83 
3.77 
3.70 

3.55 
3.45 
4.10 
8.29 
2.99 
2.86 


2.60 
2.45 
2.84 
2.25 
2.09 

2.06 
2.44 
2.36 
2.80 
2.27 

8.87 
2.80 
X27 
X15 
XIO 

L03 
L72 
L59 
L55 
L50 

L58 
L50 
L55 
L49 
L49 

8.84 
X03 
X70 
L84 


LOO 
L81 
LOO 
LOO 
L57 

L56 
L89 
L88 
L51 
L52 

L49 
L44 
L41 
L39 
L38 

L27 
L23 
L19 
L17 
L19 

L18 
L21 
L22 
L23 
L35 

L30 
L27 
L50 
L70 


"L86* 
L20 

L25 
L22 
L14 
LIO 
L07 

L82 
L79 
L57 
L25 
L19 

L25 
L40 
X24 
L94 
L15 

.95 
.96 
.98 
.90 
.79 

.78 
.94 
L29 
L45 
L56 
LOO 


X71 


2 




X55 


3 

4 


106 
.89 
.84 

:S 

LIS 
LOS 
.95 

.96 
LOl 
LOO 
.99 
.96 

.96 
.89 
.97 
L02 
.87 

Lll 
L42 
L44 
L49 
L48 

L43 
L48 
L57 
L66 
L81 
2.08 


XU 
X25 


5 

6 

7 


L98 

L57 
1.77 


8 

9 

10 

U 

12 

13 

14 

15 

15 


L90 
XOl 
LOO 

LOO 
L54 
L42 
L33 
L55 

1.51 


17 

18 


L80 
X58 


19 

ao 


8.U 
3.28 


21 


XOl 

X68 


22 

2J 

24 


25 


X2i 


26 ; 


}-8 


27 

28 


29 


SO 


2.84 t 

2.86 


1.07 


n 





















LITTLB MIAHI &IVBB BASIN. 
IJTTLK lOAMI BXVXR AT MIAMIVXLLB. OKIO. 

Location. — ^At two-span steel highway bridge one-third mile southeast of Miami- 
ville, Clermont County. 

Drainaob arba.— 1,200 square miles. 

Records avail able. -^une 21, 1915, to September 30. 1918. 

Gage.— Chain gage attached to downstream side of bridge; read by J. M. Barrere. 

DiscHAROB MBA8URBMBNT8. — ^Mado from downstream side of bridge, except at low 
stages, when they are made by wading. 

Ohamnbl and control. — Channel clean of vegetation, except at high stages. Con- 
trol probably permanent. 

ExTRBicBS or STAGE. — ^Maxlmum stage recorded during year, 10.88 feet at 4 p. m. 
February 12; minimum stage, 1.30 feet at 6.38 p. m. November 19. 

Regulation. — Low-water flow regulated to some extent by operation of flour mill at 
Fosters crossing about 11 miles upstream. 

AccuRACT. — Stage-discharge relation probably permanent; affected by ice during 
December, January, and February. Gage rcaui to hundredths twice daily. 

Cooperation. — Base data furnished by United States Army Engineers. 

No discharge measurements were made at this station during the year. 
82287— 22— wsp 473 5 
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SURFACE WATER SUPPLY, 1918, PART IH, 



Daily gage height^ in feetj of Little Miami River at Miamiville, Ohio, for the year ending 

Sept, SO, 1918, 



Day. 


Oct. 


Nor. 1 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Ang. ' 


Sept. 


1 


1.46 
1.37 
1.47 
1.51 
1.43 

1.49 
1.53 
1.60 
1.32 
1.34 

1.44 
1.53 
1.47 
1.74 
1.49 

L42 
1.53 
1.51 
1.62 
2.28 

1.84 
1.84 
1.76 
1.71 
1.73 

1.65 
1.74 
1.69 
1.63 
2.01 
2.06 


1.97 
1.90 
1.76 
1.71 
1.82 

1.71 
1.69 
1.68 
1.66 
1.51 

1.75 
1.69 
1.56 
1.52 
1.65 

1.66 
1.62 
1.40 
1.31 
1.44 

1.58 
1.62 
1.53 
1.69 
1.54 

1.66 
1.56 
1.53 
1.50 
1.73 


1.63 
1.69 
L81 , 
1.72 
1.66 

1.50 
1.58 
1.71 
1.81 
1.32 

1.36 
1.50 
1.59 
1.81 
1.44 

1.58 
1.84 
1.60 
1.99 
1.92 

1.89 
1.78 
1.95 
2.05 
2.15 

2.22 
2.09 
2.05 
2.01 
1.91 
1.87 
1 


1.91 
L91 
1.96 
1.89 
1.91 

2.96 
4.23 
3.38 
2.79 
2.62 

2.66 
161 
139 
2.31 
135 

142 
127 
109 
124 
123 

131 
136 
131 
130 
126 

111 
124 
142 
129 
123 
114 


122 
139 
141 
139 
156 

157 
136 
163 
6.38 
6.83 

6.78 
9.98 
9.88 
6.83 
7.18 

5.08 
4.27 
3.77 
4.87 
7.62 

5.77 
4.12 

! 3.57 
3.52 

' 3.67 

6.52 
; 5.22 
1 4.17 

i;;;;;;; 


3.92 
3.62 
3.57 
3.47 
4.37 

>07 
•3.62 
3.38 
3.31 
3.24 

3.08 
194 
8.39 
7.07 
4.97 

4.17 
3.72 
3.52 
3.27 
3.06 

196 
187 
184 
183 
189 

176 
163 
152 
150 
141 
132 


137 
149 
3.43 
3.42 
188 

170 
158 
160 
149 
143 

148 
161 
171 
160 
153 

146 
165 
184 
165 
170 

186 
3.14 
191 
178 
174 

3.72 
3.72 

, 3.30 
3.15 

' 199 


176 
161 
151 
143 
136 

137 
129 
130 
130 
129 

136 
5.42 
8.22 
5.52 
4.42 

3.82 
^42 
3.17 

3.06 
172 
163 
151 
140 

136 
132 
161 
149 
' 136 
< 143 


122 
108 

102 
104 

171 
183 
142 
135 
121 

173 
140 
105 
1.95 
1.86 

L83 
L88 
1.93 
1.70 
1.71 

1.72 
1.71 
L70 
1.83 
3.31 

3.00 

126 

111 

1 L99 

I 111 


177 
117 
1.77 
1.62 
1.90 

1.67 

^1.56 

•1.93 

1.70 

1.62 

1.67 
1.67 
1.60 
1.62 
1.71 

1.64 
1.71 
L67 
1.64 
1.68 

1,60 
L78 
197 
153 
120 

119 

ia5 

181 
4.11 
168 
113 


1.98 1 
1.83 
1.74 ' 
1.63 , 
1.73 1 

1.65 1 

1.55 

1.52 

1.54 

1.62 

1.57 ; 
1.57 ' 
1.79 
1.65 
1.55 

1.51 { 

1.55 ; 

1.57 1 
I 
1.56 
1.49 
1.32 I 
1.46 ' 
1.45 ! 

1.49 • 
1.40 ; 
162 
191 ! 
3.06 ; 
3.65 


3.32 


2 


176 


3 

4 

5.... 

6 

7 

8 

9 

10 

11 


156 
167 
170 

146 
130 
105 
106 
1.91 

1.84 


12 


1.94 


18 


138 


14 


122 


15 


100 


16 


4.31 


17 


5.06 


n 


3.76 


19 


3.51 


29 


3.41 


21 


3.26 


22 


192 


23 


170 


24 


150 


25 


138 


26 


133 


27 


121 


28 


105 


29 


1.8S 


80 


101 


31 









Note.— Gage not read May 19 and Aug. 18. 

LITTLE MIAKI RIVER AT PLAOTVILLE* OHIO. 

Location.— At steel highway bridge half a mile above Pennsylvania Railroad station 

at Plainville, Hamilton County. 
Drainaob area. — 1,680 square miles. 
Reoohds AVAILABLE.— July 10, 1914, to September 30, 1915; August 1§4^ September 

30, 1918. 
Gage. — Chain gage attached to downstream side of bridge. 

Discharge measurements. — ^Made from downstream side of bridge or by wading. 
Channel and control. — Bed composed of heavy gravel and rock covered with layer 

of mud. Control is at a riffle about 600 feet below gage. 
Cooperation. — Base data furnished by United States Engineer Corps. 

Data inadequate for determination of disdiarge. 

Discharge measurements of Little Miami River at Plainvillet OkiOf during the year ending 

Sept. SO, 1918, 

[Made by U. 8. Army Enginaers.] 



Date. 



Oa^e 
balglit. 



Dis- 
char^e. 



I Feet. See.-ft 

Aug. 30 6.9 797 

Sept. 11 : 6.85 Wl 

13 «.l afi 
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Daiiy gage height^ in feet, of Little Miami River at Plairmllej OkiOf for the year ending 

Sept. SO, 191S, 



D»y. 


Aug. 


Sept. 1 


Dsy. 


; Aug. 

"I 

:::::::::: 
..' 


Sept. Da> 




1 


a75 1 
aao , 

7.»5 
8.70 

8.80 

8.60 
8.00 
7.10 
6.60 
6.20 1 

1 


11 

12 

13 

14 

15 


6.05 


21 


2 


5.80 1 
5.95 , 
6.10 
6.06 

8.40 , 
0.30 
8.20 1 
7.80 
7.20, 


22 


3 




23 


4 




24 






25 


6 




16 




26 


7 




17 - 


27 


8 




18 

19 

20 


.. 5.40 

.. 5.40 

.^30 


28 


9 




29 


10 




30 






1 


31 







Aug. 

5.30 

5.ao 

5.30 
5.30 
5.30 

5.30 
5.30 
7.65 
7.40 
7.20 
10.10 



Sept. 

7.3a 

7.05 
6.7& 
6.40 
6.3S 

6.00 
5.85 
5.80 
5.75 
5.70 



EAST 70RK 07 LITTLE mAMI BXVSR AT PERIHTOWN. OHIO. 

Location. — ^At single-span steel highway bridge at Peiintown, Clennont County, 5 
miles above junction of East Fork and Little Miami River. 

Drainage area.— 459 square miles. 

Records available. — ^liay 7, 1915| to September 30, 1918. 

Gage. — Chain gage attached to downstream side of bridge; read by G. W. Taylor. 

Discharge measurements. — ^Made from downstream side of bridge except at low- 
stages when they aie made by wading. 

Channel and control. — Bed of river mostly rock; banks covered with trees and 
brush above a stage of about 5 feet; control rock and gravel; probably permanent. 

Extremes of stage. — ^Maximum stage recorded during year, 18.2 feet at 8 p. m. 
February 11; minimum stage, —0.18 foot October 3-6. 

1915-1918: Maximum stage recorded, 18.6 feet at noon December 27, 1916 (dis- 
charge, about 21,300 second-feet); minimum stage, —0.18 foot October 3-6, 1917. 

Ice.— Stag»<li8Charge relation a£fected by ice during severe winters. 

Accuracy. — Stage-discharge relation probably permanent; affected by ice during 
part of December, January, and Feluruary. Gage read to hundredths twice daily. 

Cooperation. — Base data furnished by United States Engineer Corps. 

No discharge measurements were made at this station during the year. 

Daily gage height, in feet, of East Fork of Little Miami River at Periruoiun, Ohio, for the 
year ending Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


1 


-0.16 

- .17 

- .18 

- .18 

- .18 

- .18 

- .1ft 

- .1« 

- .16 

- .16 

- .16 

- .15 

- .14 

- .14 

- .14 

- .14 

- .14 

- .14 


0.53 


2 


.42 


3 


.37 


4 


.31 


5 


.27 


6 


.23 


J::;::;:::::;:: 


.20 

.18 


9 


.15 


10 


.11 


11 


.10 


12 


.08 


13 


.05 


14 


.04 


16 


.02 


16 


.02 


17 


.00 


IS 


.00 



19.. 
20.. 

21.. 
22.. 
23.. 
A.. 
25.. 

20.. 
27.. 
28.. 
29.. 
30.. 

a.. 



.19 

.14 
.07 
.01 
.00 
.00 



. - .06 

.00 

. .07 

.. .12 

.1 .65 



.00 

- .01 

- .04 

- .06 

- .06 

- .06 

- .06 

- .06 

- .07 

- .08 

- .03 
.00 



Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Au«. 


Sept. 


0.00 


0.48 


0.66 


1.79 


a86 


1.56 


0.42 


2.73 


a92 


2.74 


.00 


.46 


.80 


1.54 


.81 


1.23 


.43 


2.40 


.68 


1.84 


.00 


.31 


.80 


1.38 


2.65 


1.06 


.42 


1.60 


.46 


1.21 


.00 


.16 


.80 


1.61 


2.70 


.95. 


.40 


1.10 


.38 


1.16 


.02 


.17 


.80 


2.60 


1.88 


.84 


.40 


.85 


.33 


1.31 


.01 


2.01 


.80 


2.41 


1.31 


.80 


3.40 


.68 


.29 


1.34 


.00 


6.60 


.94 


1.02 


1.15 


.78 


1.76 


..% 


.25 


1.14 


.00 


6.40 


1.30 


1.63 


1.04 


.74 


1.92 


.49 


.21 


.na 


.00 


6.20 


12.80 


1.72 


.95 


.68 


1.47 


.44 


.15 


.74 


.00 


4.10 


16.70 


1.97 


.94 


.70 


1.16 


.38 


.13 


.61 


.00 


2.30 


17.35 


1.72 


.94 


.77 


.84 


.33 


.12 


.50 


.00 


1.38 


15.65 


1.41 


.96 


4.90 


.68 


.31 


.31 


.45 


.00 


1.30 


10.15 


8.00 


.96 


12.85 


.56 


.29 


.58 


1.01 


.00 


1.30 


5.00 


9.40 


.06 


4.70 


.48 


.24 


.47 


.79 


.00 


1.24 


4.60 


3.95 


.92 


2.68 


.40 


.19 


.49 


.50 


- .04 


1.24 


3.25 


2.33 


.87 


2.10 


.33 


.18 


.61 


.60 


- .04 


1.22 


2.25 


1.76 


1.07 


1.66 


.26 


.16 


.37 


.81 


- .03 


.80 


1.80 


1.54 


1.65 


1.45 


.20 


.14 


.19 


1.18 


.00 


.70 


1.97 


1.41 


1.05 


1.28 


.18 


.14 


.17 


1.27 


.02 


.70 


5.60 


1.28 


1.10 


1.15 


.18 


.14 


.16 


.98 


.10 


.66 


3.80 


1.18 


8.65 


1.05 


.18 


.14 


.14 


.71 


.22 


.60 


1.90 


1.16 


3.20 


.97 


.16 


.41 


.11 


.60 


.31 


.60 


1.70 


1.14 


1.96 


1.06 


.13 


.31 


.07 


.55 


.44 


.60 


1.63 


1.30 


1.72 


1.19 


.12 


.21 


.08 


.48 


.22 


.66 


2.13 


1.55 


2.24 


1.09 


3.63 . 


.39 


- .01 


.42 


.24 


.66 


5.30 


1.58 


3.85 


.97 


5.38 


1.00 


-.02 


.32 


.39 


.56 


2.86 


1.45 


4.02 


.83 


2.48 1 


1.03 


.05 


.24 


.54 


.66 


2.05 


1.25 


2.82 


.73 


1.91 ! 


1.31 


2.84 


.18 


.54 


.56 




1.13 


2.10 


.64 


1.64 


1.52 


1.87 


.19 


.62 


.56 




L02 


1.88 


.58 


2.95 t 


.79 


2.37 


.16 


.52 


.56 





.93 




.50 




.87 


&.33 
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SURFACE WATER SUPPLY, 1918, PART III. 



LIGKZNO BZVBB BASIN. 
LZCKZVO &ZVEB AT 7ARMZB8. XT. 

Location.— About 100 feet below Chesapeake & Ohio Railway bridge and 300 feet 

below two-span steel highway bridge three-fourths of a mile west of Farmers, 

Rowan County. 
Drainage area. — 768 square miles (measured by United States Engineer Corps). 
Records available.— July 20, 1915, to September 30, 1918. 
Gage. — Combination vertical staff and slope gage on east bank of river; read by 

Mrs. S. P. Cassity. 
Discharge measurements.— Made from downstream side of two-span hi^way 

bridge 300 feet above gage. 
Channel and control. — ^Bed of stream solid rock, straight above and below gage. 

Control is a rock reef about 1 mile below gage. 
Extremes or stage. — ^Maximum stage recorded during year, 21.3 feet at 7 a. m. 

January 30; minimum stage, 1.25 feet August 15 and 16. 
1915-1918: Maximum stage recorded, 25.6 feet at 7 a. m. January 22, 1917; 

minimum stage, 1.1 feet August 17 and 18, 1917. 
Ice. — Stage-discharge relation not affected by ice except during severe winters. 
Regulation. — ^The flow at low stages may be affected by storage of water for use of a 

sawmill at a movable dam a short distance above the gage. Dam is submerged 

at gage height 5 feet. 
Accuracy. — Stage-discharge relation probably permanent; affected by ice during 

part of December and January. Gage read to half -tenths twice daily ; not checked 

since August 4, 1917. 
Cooperation. — Base data furnished by United States Engineer Corps. 

No discharge measurements were made at this station during the year. 

Daily gage height^ in feet, of Licking River at Farmers^ Ky.^ for the year ending Sept. 

SO, 1918. 



Day. 



Oct. 



1, 
3. 
3, 
4 

5. 

6. 
7. 
8. 
9. 
10, 

11. 
13. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
M. 



2.80 
2.70 
2.12 
1.88 
1.78 

1.72 
1.62 
1.60 
1.42 
1.66 

1.52 
1.62 
1.72 
1.88 
1.96 

1.82 
1.72 
1.72 
3.70 
7.38 

1.68 
4.86 
3.28 
2.80 
2.76 

2.46 
2.18 
2.48 
2.68 
3.62 
4.62 



Nov. 


Dec. 
2.72 


Jan. 


Feb. 


4.32 


3.66 


18.60 


3.65 


2.60 


3.38 


13.06 


2.90 


2.38 


3.82 


9.76 


2.78 


2.20 


3.82 


8.66 


2.60 


2.06 


3.88 


&28 


2.45 


2.06 


3.30 


7.26 


2.38 


1.98 


8.35 


6.80 


2.20 


2.05 


8.62 


10.02 


2.18 


2.12 


7.92 


16.15 


2.60 


2.22 


7.16 


17.20 


2.60 


2.28 


6.22 


14.85 


2.36 


2.12 


6.05 


12.72 


1.96 


2.22 


6.00 


8.70 


1.88 


2.12 


6.60 


5.46 


1.78 


2.10 


7.22 


6.05 


1.70 


2.00 


9.95 


4.88 


1.66 


1.95 


8.68 


4.78 


1.60 


1.98 


7.45 


4.72 


1.60 


2.00 


6.68 


6.05 


1.48 


2.26 


6.28 


8.68 


1.70 


2.68 


6.38 


11.38 


1.68 


2.82 


6.70 


ia68 


1.68 


2.72 


6.18 


6.26 


1.68 


2.86 


6.25 


6.42 


1.62 


4.10 


5.32 


6.12 


1.60 


5.25 


5.66 


6.62 


1.45 


6.42 


8.25 


6.38 


1.38 


4.65 


13.80 


4.95 


2.20 


4.00 


20.70 




2.68 


3.42 


21.28 






3.62 


21.12 






Mar. ; Apr. May. 



4.32 1 


3.65 


4.68 


4.06 1 


3.92 


4.20 


3.88 1 


6.10 


3.82 


3.75 


&32 


3.68 


6.02 


4.60 


3.18 


6.48 1 


3.62 


3.05 


7.18 1 


3,70 


2.98 


6.60 


6.30 


2.85 


6.48 , 


8.45 


2.70 


4.66 > 


9.40 


2.98 



4.65 7.16 

4.38 6.76 

7. 16 4. 80 

14.00 3.90 

8.82 3.96 



6.45 
5.32 
4.70 
4.88 
4.88 

4.78 
4.68 
3.68 
4.32 
5.76 

7.66 
6.72 
6.48 
4.98 
4.20 
3.88 



3.88 
3.70 
3.42 
3.28 
3.60 

11.25 
7.76 
6.48 
4.86 
4.66 

10.18 
12.28 
6.68 
6.76 
4.98 



2.90 
3.06 
6.60 
13.20 

8.78 

6.68 
6.10 
4.20 
4.02 
3.90 

6.40 
6.80 
6.20 
6.05 
6.45 

6.00 
4.30 
4.00 
3.65 
3.15 
2.72 



Jane. 



2.60 
2.42 
2.35 
2.45 
2.32 

2.60 
2.82 
2.72 
2.68 
2.58 

2.48 
2.32 
2.20 
2.05 
1.92 

1.82 
1.72 
1.68 
1.78 
1.92 

2.06 
2.82 
Z38 
2.25 
2.80 

5.65 
3.25 
2.20 



1.98 



July. 



2.42 
2.38 
2.28 
2L22 
2.12 

Z06 
1.98 
2.20 
2.45 
2.72 

2.78 
2.52 
ZIO 
1.68 
1.55 

1.78 
1.68 
1.82 
1.88 
1.68 

1.58 
1.48 
1.38 
1.38 
1.48 

1.62 
1.62 
2.15 
1.45 
3.00 
2.65 



Aug. 



1.78 
1.72 
1.08 
1.62 
1.50 

1.45 
1.52 
L50 
L40 
1.35 

1.30 
1.35 
1.32 
1.80 
1.25 

1.26 
1.30 
1.35 
1.70 
1.62 

1.55 
1.48 
1.42 
1.38 
1.32 

1.28 
1.30 
1.42 
1.72 
1.72 
LS2 



Sep*. 



L85 
L» 
L«2 
2.18 
2:30 

2.06 
2.06 
ZIO 
2.O0 
1.92 

L82 
1.7J 
LSS 
1.72 
L60 

1.80 
2.48 
2.00 
SLIS 
2.16 

2.00 
2L06 
1.96 
1.88 
1.78 

1.68 
L58 
LSS 
L4S 
1.40 



NoTS.— Oage not read June 29. 
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uoxnrtt mxvxm at oatawba, kt. 

Location. — About 200 feet below Catawba ford, one-fourth mile north of Cat%wba, 

Pendleton County. Kinkaid Creek enters from right, 1,000 feet below gage. 
Drain AOB area. — 3,300 square milee. 
Bbcori>8 available.— July 14, 1916, to September 30, 1918. 
Gage.— Combination slope and vertical 8U£f on south bank of river about 200 feet 

below the ford; read by G. A. Frank. Elevation of zero of gage is 498.37 feet 

above sea level, which corresponds approximately to 69 feet on the United States 

Weather Bureau gage on Ohio River at Cincinnati, Ohio. 
DiscHABOE MBA8UBBMBNTS.— Made from cable about 500 feet upstream from gage. 
Channel and control. — ^Bed of river at cable is mostly ledge rock. The banks are 

heavily wooded above an elevation of about 7 feet on the gage. The control is a 

rock bar just below the mouth of Kinkaid Creek; probably permanent. 
Extremes of stage. — ^Maximum stage recorded during year, 35.00 feet at 6 a. m. 

February 10; minimum stage, 0.80 foot at 6 a. m September 29. 
1916-1918: Maximum stage recorded, that of February 10, 1918; minimum 

stage 0.80 foot September 28, 1917, and September 29, 1918. 
Ice. — Stage-discharge relation affected by ice during severe winters. 
Accuracy. — Stage-discharge relation probably permanent; probably affected by ice 

during part of Deceii^ber and January. Gage read to hundredths twice daily. 

Gage has not been checked since August 2, 1917. 
Cooperation. — Base data furnished by United States Engineer Corps. 

No discharge measurements were made at this station during the year. 

Daily gage heigfU, in fett, of Licking River at Catawba, Ky,, for the year ending Sept, 

SO, 191S. 



Dmy. 



1.. 
2.. 
3.. 
4.. 
5.. 

«.. 
7.. 
8.. 

9.. 
10.. 



11.. 
12.. 
U.. 
14.. 
15.. 

16.. 
17.. 
IS.. 
19.. 
20. . 

21.. 
22.. 
».. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
81.. 



Oct. 



2:38 
3.12 
2.60 
2.20 
2.00 

1.78 
L70 
1.65 
L&8 
1.50 

1.38 
1.45 
1.40 
1.40 
L38 

1.32 
L30 
1.58 
1.72 
1.88 

5.80 
6.18 
5.42 
3.95 
3.38 

Z95 
Z72 
2.60 
2.58 
3.48 
4.65 



Not. I Dec. ' Jan. 



5ul2 


3.60 


4.56 


3.82 


4.15 


3.75 


3.62 


3.48 


3.25 


3.20 


3.02 


2.00 


2.82 


2.72 


2.60 


2.68 


2.45 


3.48 


2.35 


3.50 


2.25 


3.58 


2.18 


3.48 


2.10 


3.35 


2.00 


3.12 


1.95 


3.10 



1.92; 

1 90 I 
L90, 
1.88 I 
L82 I 

1.80 
1.72 
1.68 
1.62 
1.58 

1.68 
1.78 
1.55 
1.70 
3.20 



3.02 
3.00 
2.80 
2.82 
2.95 

4.08 
6.38 
6.08 
6.00 
5.62 

4.90 
5.25 
5.72 
5.15 
4.98 
6.75 



5.40 
5.38 
5.30 
5.15 
5.10 



Feb. Mar. 



17.50 
16.65 
16.00 
13.55 
10.15 



0.32 8.85 
12.50 10.05 
11.05 18.45 
8.05 ' 31. 8U 
7.18 I 34.00 



6.40 


25.45 


7.95 


17.78 


7.10 


13.90 


8.05 


9.95 


8.15 


9.18 


12.02 


9.15 


15.60 


7.95 


15.25 


6.62 


1Z75 


7.72 


ia20 


17.50 


9.40 


14.02 


8.70 


12.40 


7.58 


10.78 


7.20 


8.60 


6.72 


6.75 



6.75 , 8.68 
7.05 ' 7.02 
9.65 6.70 

16.10 

19.48 1 



18.70 



6.06 
5.45 
5l10 

4.78 
4.80 

4.95 
7.15 
6.80 
6.75 
6.48 

5.85 

5.40 

12.10 

2a 15 

16.10 

11.75 
8.25 
6.78 
5.82 
5.22 

4.88 
4.55 
4.42 
4.30 
4.75 



Apr. May. | June. July. Aug. | Sept. 



I 



4.18 , 5.95 

4.02 ' 5.22 

8.60 , 4.75 

9.65 ' 4.42 

7.82 ; 4.10 



6,10 
5.05 

4.52 ; 

4.92 I 
6.20 , 
I 
7.10 
6.80 
5.78 
5.02 
4.62 



4.25 
4.05 ' 
4.20 
4.22 I 
4.00 . 



7.40 I 8.65 
11.10 10.00 1 



ia75 
7.25 
7.50 



5.40 


7.50 


6.35 


10.25 


6.60 


11.45 


5.75 


9.55 


4.95 


7.02 


4.50 





4.88 , 
5.50 ' 
5.08 , 
4.55 
3.82 , 
3.60 



3.18 3.60 

3.00 3.38 

2.75 , 3.48 

2.52 ' 2.98 

2.30 2.75 



3.85 . 
3.62 I 
3.48 , 
3.70 
4.48 

3.80 ! 
4.70 . 

12.15 ; 

12.80 
11.72 ' 

t 



3.10 , 
3.30 
3.00 , 
2.80 ' 
2.95 

2.95 
2.60 , 
2.32 , 
2.15 



9.90 
7.80 
5.82 
5.10 I 
5.30 I 



6.72; 

6.00 

5.65 1 2.50 ; 



1.85 
1.75 
1.62 
1.48 
1.42 

1.40 , 

1.38 

1.68 

1.70 : 



6.18 
5.80 
5.42 
5.65 
4.05 



2.52 
2.28 
2.15 , 
1.95 ! 
1.85 

1.78 
1.70' 
1.62 
1.60 ■ 
1.58 

1.52 
1.42 
1.38 
1.35 . 
1.95 

1.62 
1.45 
1.35 
1.30 
1.22 

1.85 
3.22 
3.20 
2.60 
9.98 
5.25 



3.78 
3.40 ! 
2.75 I 
2.32 
2.00 

1.85 
1.65 
1.48 
1.35 
1.28 

1.28 
1.25 
1.08 
1.10 
1.10 

1.05 
.95 
1.00 
1.30 
1.38 

1.25 
1.12 
1.10 
1.05 
1.00 

1.02 
1.10 
2.15 
1.65 
2.05 
3.20 



3.40 
2.66 
2.66 
2.50 
2.92 

2.62 
2.32 
2.25 
1.92 
1.80 

1.72 
2.15 
2.68 
2.10 
1.75 

1.65 
1.68 
1.58 
1.50 
1.38 

1.22 
1.18 
1.15 
1.32 
1.18 

1.12 
1.05 
.90 
.85 
.92 
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SOTTTH FORK OF LlOXIVa RlVSm AT HATX8. KT. 

Location. — At two-apan steel high\^ay bridge at Haye^, Pendleton County, 2i miles 
. south of Falmouth. 

Drainage area. — 922 square miles (measured by United States Engineer Corps). 

Records available. — July 7, 1916, to September 30, 1918. 

Gage. — Chain gage attached to downstream handrail of bridge: read by J. K. Fraser. 
Sea-level elevation of zero of gage, 540.10 feet. 

Discharge measubemknts. — Made from upstream side of bridge. 

Channel and control. — Bed of river composed of ledge rock; banks lined with vege- 
tation. Control about 800 feet below gage; probably permanent. Backwater 
begins to affect the stage-discharge relation at this station when the main Licking 
River reaches a stage of about 28 feet on the gage at Falmouth. 

Extremes of stage. — ^Maximum stage recorded during year, 16.9 feet February' 9; 
minimum stage, 0.24 foot October 5. 

1916-1918: Maximum stage recorded, that of February 9, 1918: minimum 
stage, 0.20 foot at 6 a. m. September 6, 1917. 

Ice. — Stage-discharge relation not affected by ice except during severe winters. 

Accuracy. — Stage-discharge relation probably permanent, except as may be affected 
by ice part of December and January. Rating curve not fully developed . Gage 
read to hundredths twice daily. As gage has not bee^ checked since August 2, 
1917, readings may be too large owing to elongation of gage chain. 

Cooperation. — Base data furnished by United States Engineer Corps. 

No discharge measurements were made at this station during the year. 

Daily gage height^ in/eet^ of South Fork of Licking River at Hayety Ky.^for the year ending 

Sept. 30, 1918. 



Day. 


Oct. 

0.41 
.35 
.29 
.28 
.24 

.26 
.47 
.47 
.39 
.32 

.26 
.33 
.35 
.36 
.33 

.30 
.28 
.27 
.28 
.33 

.31 
.27 
.29 
..11 
.29 

.27 
.26 
.43 

.81 


Nov. 

0.76 
1.09 
1.26 
L08 
.98 

1.00 
.96 

.84 

■M 

.75 
.71 
.62 
.64 
.60 

.55 
.53 
.59 
.53 
.47 

.49 
.47 
.50 
.41 
.42 

.49 
.42 
.45 
.52 
.59 


Dec. 

0.9.1 
1.15 
1.34 
1.19 
1.06 

.99 
.93 

1.15 
.97 

1.16 

1.11 
1.02 
1.13 
1.02 
.86 

.83 

.85 
.82 
.85 
1.07 

1.72 
2.67 
2.61 
3.11 
3.00 

3.00 
3.02 
2.48 
1.97 
1.99 
2.14 


Jan. 

2.63 
2,24 
2.16 
2.10 
2.03 

4.92 
5.18 
5.68 
4.05 
3.04 

2.58 
3.05 
3.85 
3.55 
3.62 

3.62 
7.38 
6.08 
4.92 
4.12 

3,80 
3.58 
3.29 
3.30 
3.13 

2.99 
3.03 
3.78 
7.88 
9.18 
7.28 


Feb. 

6.08 
5.35 
5.10 
4.60 
4.12 

4.22 
5.85 
11.72 
14.10 
10.72 

7.00 
6.95 
5.15 
4.28 
4.05 

4.22 
3.65 
3.11 
3.77 
7.25 

6.02 
4.38 
3.58 
3.14 
2.85 

3.72 
2,97 


Mar. 


Apr. 

1.54 
1.47 
3.33 
3.27 
2.47 

2.03 
1.80 
1.67 
1.54 
1.51 

1.61 
1.46 
1.39 
1.32 
1.25 

1.23 
1.22 
1.14 
L19 
1.19 

2.38 
2.86 
3.14 
2.40 
3.24 

3,16 
2.94 
3.08 
2.73 
2.40 


May. 

2.12 
1.90 
L74 
1.60 
1.48 

1.39 
L33 
1.24 
1.31 
1.24 

1.32 
L94 
5.15 
5.75 
4.25 

3.11 
2.60 
2.31 
2.03 
3.01 

5.88 
5.98 
3.95 
3,08 
2.62 

2.28 
2.03 
1.96 
1.92 
1.70 
1,69 


June. 

1.47 
L36 
L22 
1.15 
1.08 

2.12 
L80 
1.82 
1.39 
1.21 

L06 
.95 
.95 
.89 
.82 

.77 
.73 
.54 
.49 
.46 

.41 
.39 
.41 
.34 
.88 

1.58 
1.37 
2.15 
1.94 
1.33 


July. 


Aug. 


Sept. 


1 


2.49 
2.34 
2.18 
2.10 
2.09 

2.18 
2.87 
2.67 
2.38 
2.11 

2.00 
1.96 
5.88 
7.22 
4.80 

3.68 
3.a3 
2.73 
2.46 
2.25 

2.12 
1.98 
1.89 
1.81 
1.93 

2.22 
2,19 
1.99 
1.85 
1.71 
1.62 


1.13 
1.02 
1.01 
1.02 
.97 

.93 
.83 
.86 
.80 
.80 

.75 
.70 
.84 
.67 
.66 

.54 

.55 

.57 
1.03 
1.13 1 

.78 
.67 
.83 
.58 
.56 , 

.78 
.72 
.67 
.50 
8.62 1 
3.82 1 


2.65 
1.92 
1.58 
1.37 
1.19 

1.04 
.88 
82 
.72 
.74 

.71 
.67 
.57 
.77 
.87 

.55 
.44 

.38 
1.10 
.98 

.82 
.77 
.73 
.70 
.68 

.58 
.53 
1.41 
1.71 
1.33 
2.2! 


2.35 


2 


1.66 


3 


L45 


4 


1.71 


5 


2.06 


6 


1.57 


7 


1.43 


8 : 


1.29 


9 


1.09 


10 


LOl 


11 


.91 


12 


ion 


13 


1.72 


14 


1.07 


15 


.81 


16 


.86 


I?::::.:.::::::: 


.06 


18 


.61 


19 


.72 


20 


.64 


21 

22 

23 

24 

25 

25 

27 

28 

29 

30 

31 


.66 
.66 
.75 
.75 
.60 

.50 

:S 

.» 
.36 
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MIAMI RIVB& BABOr. 

MIAMI RIVER AT VZHICX. OHIO. 

Location. — About 400 feet downstream from boundary line between Hamilton and 
Butler counties, at single-epan highway bridge three-fourthfi of a mile southeast 
of Venice, Butler County. Indian Creek enters froi]| right 1.4 miles above station. 

Drainage ar^. — 3»790 square miles (measured by United States Army Engineers). 

Records availablb.— June 14, 1915, to September 30, 1918. 

Gage. — Chain gage fastened to downstream side of bridge; read by H. B. Watson. 

Discharge measurements. — Made from downstream side of bridge. 

Channel and control. — ^The control for medium stages is the remains of an old 
milldam about 1 J miles below the gage. For stages below about 3 feet a riffle is 
formed by an imstable gravel bar under the bridge. This bar scours out during 
high water and reforms at low stages. -\11 wat^r flows under the bridge for stages 
lees than 25 feet. 

Extremes of stage. — ^Maximum stage recorded during year, 18.72 feet at? a. m. 
February 13; minimum stage, 1.50 feet at 6 p. m. August 25. 

1915-1918: Maximum stage recorded, 23.1 feet February 1, 1916 (discharge, 
52,300 second-feet); minimum stage, 1.31 feet September 5, 1916. 

The highest known stage corresponds to about 38 feet on the gage during the 
flood of 1913. 

Diversions. — ^The Miami & Erie canal is fed by water taken from Miami River at 
Middletown and Ikliamisburg, Ohio. The canal at Lindenwald, near the point 
where it leaves the drainage basin, has a flow of about 100 second-feet, which is a 
considerable part of the low- water flow of Miami River. 

Regulation. — ^The flow during low stages is probably r^gidated to a large extent by 
power plants in Hamilton. 

Accuracy. — Stage-discharge relation practically permanent except for possible slight 
changes at low stage because of shifts in the gravel bar at the bridge; probably 
affected by ice during part of December, January, and February. Gage read to 
hundredths twice daily. 

Cooperation. — Gage-height record furnished by United Statea Engineer Corps. 
No discharge measurements were made at this station during the year. 

i!>aily gage height, in feet, of Miami River at Venice, Ohio, for the year ending Sept, SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


1.59 
1.62 
1.60 
1.60 
1.62 
1.63 
1.56 
1.57 
1.59 
1.56 
1.58 
1.62 
1.60 
1.56 
1.65 
1.58 
1.60 
1.62 
2.36 
2.44 
2.04 
1.96 
1.83 
1.76 
1.75 
1.76 
1.70 
1.63 
1.67 
5.36 
4.46 


3.60 
3.17 
2.72 
2.46 
2.33 

"iio' 

2.05 
1.97 
1.96 
L90 
1.84 
1.86 
1.83 
1.82 
1.82 
1.80 
1.76 
1.74. 
1.77 
1.78 
1.77 
1.80 
1.78 
1.70 
1.78 
1.76 
1.84 
1.85 
1.86 


1.89 
1.80 
1.76 
1.82 
L83 
1.84 
1.82 
1.78 
1.82 


3.11 1 

3.36 1 

3.61 ' 

I...'.... 


6.00 
8.58 
6.64 
6.18 
7.22 
7.08 
6.23 
&40 
6.12 
5.07 
5. 82 
6.17 
7.51 
9.98 
9.60 
7.23 
6.04 
5.24 
4.76 
4,46 
4.13 
3.M 
3.80 
3.70 
3.84 
3.52 
3.29 
3.19 
3.06 
2.96 
2.95 


2.84 
3.00 
4.15 
4.27 
3.72 
3.46 
3.14 
3.04 
2.90 
2.80 
2.82 
2.82 
2.84 
2.80 
2.63 
2.67 
3.95 
4.26 
3.56 
3.33 
3.62 
3.40 
3.26 
3.20 
3.10 
4.46 
6.63 
6.39 
7.92 
6.06 


5.00 
4.30 
3.85 
3.56 
3.28 
3.14 
3.05 
3.17 
3.17 
3.12 
3.00 
9.90 
16.22 
12.28 
8.38 
6.72 
5.63 
4.86 
4.38 
4.50 
4.12 
3.80 
3.72 
3.66 
3.66 
3.24 
3.18 
3.18 
2.97 
2.92 
2.90 


2.90 
2.76 
2.60 
2.54 
2.46 
2.90 
3.32 
3.20 
2.82 
2.64 
3.42 
2.79 
2.42 
3.24 
2.14 
2.09 
1.98 
1.98 
1.92 
1.84 
1.78 
1.74 
1.70 
1.76 
2.19 
2.22 
1.86 
2.20 
2.12 
2.13 


2.40 
2.46 
2.28 
2.10 
2.00 
L94 

1.^ 
1.87 
1.82 
1.78 
1.74 
1.70 
1.69 
1.65 
1.64 
1.62 
1.62 
1.62 
1.61 
1.58 
2.34 
3.02 
4.46 
3.31 
2.90 
2.88 
2.40 
3.66 
4.72 
3.92 


2.86 
2.52 
2.30 
2.14 
2.08 
L98 
1.80 
1.86 
1.81 
1.78 
1.75 
1.74 

"i.'84* 
1.90 
1.80 
1.76 
1.66 
1.63 
1.64 
1.62 
1.58 
1.56 
1.52 
1.50 
L72 
3.28 
3.65 
4.00 
4.16 
6.30 


5.07 


2 


3.53 


3 


2.84 


4 


2.70 







2.77 


6 


5.36 
7.43 
5.16 
4.17 
3.82 
8.67 


....... 

'*7.'42* 
8.13 
9.78 
14.88 
18.41 
15.80 
13.82 
ia46 
7.58 
6.46 
7.53 
11.21 
8.52 
6.38 
5.70 
5.09 
5.06 
9.78 
6.46 
5.59 


3.08 


7 


3.02 


8 


2.78 


9 


2.50 


10 


2.30 


11 


2.16 


12 


3.92 


13 






3.94 


14 






3.48 


15 






3.14 


16 






5.85 


17 






5.03 


18 


2.11 
2.11 
1.68 
1.78 
1.80 
1.82 
2.08 
2.38 
2.45 
2.36 
2.25 
1.66 
2.07 
2.23 




5,05 


19 


5.78 


20 


6.14 


21 


5.09 


22 


4.36 


23 


3.78 


24 


3.40 


25 ^ 

26 


3.a6 
3.11 


27 


2,97 


28.... 


2.81 


29 


2,73 


30 






2.58 


31 









Note.— Gage not read Deo. 10-17, Jan. 4^, 12-31, and Feb. 1-8. 
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WKITSWATSft SXVXK AT BmOOXVILZJI, ZHD. 

Location. — ^At two-flpan steel hi^way bridge three-fourthB mile eouth ol BrookTi]le» 
Fraiildin County, and 2,000 feet below junction of East and West forks of White- 
water River. 

Drainaob area. — ^1,180 squire miles. 

Records availablb. — June 8, 1915, to September 30, 1918. 

Gaob. — Chain gage fastened to downstream side of bridge; read by H. Eoemer and 
Raymond Logan. 

Discharge measurbmbnts. — ^Made from downstream side of bridge. 

Channel and control. — Control about 500 feet below gage is probably permanent 

Extremes of stage. — Maximum stage recorded during year, 9.53 feet at 7 a. m. May 
13; minimum stage« 0.94 foot at 6 p. m. August 24. 

1915-1918: Maximum stage recorded, 17.18 feet January 31, 1916 (discharge, 
about 54,000 second-feet); minimum stage, 0.94 foot at 6 p. m. August 24, 1918. 

Regulation. — Flow regulated to some extent by the Thompson-Norris stiawboaid 
mill at Brookville. Water is diverted from the West Fork about 10 miles above 
station and flows down the old Whitewater canid to the mill and is returned to 
the river a few hundred feet above junction of the East and West forks. 

Accuracy. — Stage-discharge relatfon practically permanent; probably affected by ice 
during part of December and January. Gage read to hundredths twice daily. 

Cooperation. — Gage-height record furnished by United States Engines Corps. 

No discharge measurements were made at this station during the year. 

Daily gage height, in feet, of Whitewater River at BrookviUe, Ind.Jor the year ending Sept. 

SO, 1918, 



Day. 



1 


1.23 


2 


1.23 


3 


1.19 


4 


L21 


5 


1.23 


« 


1.24 


7 


L21 


8 


1.17 


9 


1.19 


10 


1.15 


11 


1.19 


12 


1.21 


13 


L21 


14 


1.22 


16 


L19 


16 


1.21 


17 


1.15 


18 


1.23 


1» 


1.76 


20 


1.68 


21 


1.51 


22 


1.41 


23 


1.32 


24 


1.33 


25 


1.33 


26 


1.30 


27 


1.27 


28 


1.29 


29 


3.18 


30 


3.40 


31 


2.36 



Oct. Nov, 



2.13 
1.82 
1.69 
1.61 
1.56 

L53 
1.49 
L51 
1.47 
1.46 

1.45 
L41 
1.28 
1.25 
1.25 

1.33 
L35 
1.34 
1.30 
1.32 

1.29 
1.27 
1.29 
1.32 
1.29 

1.28 
1.23 
1.26 
1.37 
1.34 



Dec. 



1.32 
L29 
L20 
1.24 
L27 

1.27 
1.28 
1.25 
1.29 
1.25 

1.23 
1.23 
1.17 
1.17 
1.21 

1.25 
1.23 
1.23 
1.24 
1.29 

1.60 
1.49 
1.72 
1.73 
1.74 

1.68 
1.65 
1.78 
1.62 
1.29 
1.33 



Jan. 



L31 
1.29 
1.27 
1.29 
1.31 

3.39 
3.33 
2.26 
2.00 
1.92 

1.80 
1.52 
1.48 
1..59 
1.63 

1.61 
1.54 
1.42 
1.49 
1.56 

1.45 
1.46 
1.47 I 
1.56 
1.45 j 

1.51 
1.43 ' 

1.52 1 
1.54 i 

1.53 ' 
1.47 



Feb. 



L41 
1.34 
1.37 
1.35 
L49 

1.47 
1.48 
L78 
5.52 
4.27 

5.52 
7.12 
6.32 
4.27 
6.32 

4.77 
2.52 
2.66 
2.58 
6.12 

3.56 
2.46 
2.46 
2.49 
3.60 

3.97 
3.68 
2.84 



Mar. 



3.54 
3.66 
2.97 
3.44 
4.07 

4.22 
2.87 
2.48 
2L54 
2.67 

2.55 
2.67 
4.48 
4.22 
3.18 

2.86 
2.60 
2.40 
2.40 
2.26 

2.18 
2.12 
2.15 
2.17 
2.35 

2.16 1 
2.12 i 
1.94 , 
1.87 1 
1.86 i 
1.84 



Apr. 



L84 
2.09 
3.15 
2.54 
2.61 

2.39 
2.27 
2.12 
2.00 
1.96 

2.00 
2.02 
1.93 
1.79 
1.76 

1.76 
3.49 
3.89 
2.70 
2.48 

3,75 
3.19 
2.85 
2.77 
2.61 

2.68 
4.28 
4.51 
4.08 
3.31 



May. j June. 



2.88 1 1.67 

2.62 1.62 

2.43 , L57 

2.33 1.57 

2.22 1.82 



2.08 
2.49 I 
2.34 I 
2.14 
2.06 > 

2.08 I 
6.93 
&18 
4.58 I 
3.65 

2.98 ' 

2.86 , 
2.65 I 
2.52 I 
2.45 i 

2.30 
2.19 
2.18 
2.08 
1.99 

1.92 
1.89 
1.80 
1.74 
1.81 
1.77 



2.11 
1.87 
1.74 
L61 
1.53 

1.62 
1.63 
1.49 
1.44 
L42 

1.40 
1.40 
1.34 
1 35 
1.33 

1.29 
1.29 
1.24 
1.30 
1.66 

1.71 
1.49 
2.42 
Z05 
1.81 



July. 



2.21 
L73 
1.54 
1.44 
1.38 

L36 
1.32 
1.28 
1.24 
1.23 

1 22 
1.26 
1.20 
1.12 
1.23 

1.19 
1.31 
1.34 
1.28 
1.22 

1.16 
1.37 
1.69 
1.50 
1.47 

1.57 
1.97 
2.00 
1.75 
1.78 
1.42 



Aug. S^ 



1.28 
1.25 
1.17 
1.16 
1.12 

1.10 
L08 
1.01 
1.12 
1.03 

1.06 
1.12 
1.08 
1.14 
1.35 

1.38 
1.15 
1.17 
1.18 
LOS 

1.02 
1.03 
1.06 
.98 
LOl 

1.86 
L40 
2.58 
1.87 
3.381 
2.59 



I 



L82 
LM 
L43 
L84 
2.11 

L97 
1.62 
LSO 
L« 
1.35 

L31 
4. OS 
2.10 
1.72 
L55 

3.» 
3.19 
2.46 
3.80 
3.08 

2. as 

2.13 
L91 
1.75 
1.68 

1.62 
l.« 
1.52 
L45 
L41 



I 
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XBNTTTOKY BIVSB BASIN. 
DZX RZVXR HXAR BtntOZF. KT. 

Location. — At covered wooden highway bridge on Burgin and Bnena Vista pike, 
3} miles due east of Burgin, Mercer County. Kennedy's mill is a quarter of a 
mile above station. « 

Drainaob arba. — 395 square miles (86 per cent measured on topographic maps and 
14 per cent on map of Kentucky, compiled by United States Geological Survey; 
scale, 1:500,000). 

Records available.— July 2, 1910, to July 16, 1911; October 1, 1911, to September 
30, 1918. 

Gaob. — Staff gage attached to right upstream wing wall of bridge near face of abut- 
ment; read by Frank Martin. Soundings taken at the measuring section indi- 
cate that the zero of the gage as replaced by the observer on February 15, 1913, 
is approximately 0.2 foot below zero of gage installed when station was established. 
Gage readings subsequent to February 15, 1913, refer to a datum which is about 
0.2 foot below datum of original gBage, 

Discharge mbasurbmbnts. — Made from upstream side of bridge, from a boat, or 
by wading. 

Channel and control. — ^Probably permanent except during extr^ne floods. At 
stages above low water the growth of foliage on trees and brush at the control may 
affect the stage-discharge relation to a small extent. 

Extremes of discharge. — ^Maximum stage recorded during year, 19.0 feet at 5 p. m. 
January 28 (discharge, 14,500 second-feet); minimum stage recorded, 2.60 feet 
at 6 a. m. June 19 (discharge, 0.8 second-foot). 

1910-1918: Maximum stage about 30 feet; date unknown. Minimum stage 
same as for 1918. 

Ice. — Ice forms only during severe winters. 

Accuracy. — Stage-discharge relation practically permanent; not affected by ice 
during the year. Rating table well defined up to 455 second-feet and fairly well 
defined between 455 and 12,000 second-feet, above 12,000 second-feet, curve is an 
extension. Gage read twice daily to quarter-tenths. Daily discharge ascertained 
by applying mean daily gage height to rating table. Records good. 

The following discharge measurement was made by Hopkins and Kid well: 
June 11, 1918: Gage height, 3.14 feet; discharge, 12.9 second-feet. 
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SURFACE WATER SUPPLY, 1918, PART m. 



Daily discharge, in second-feet, of Dix River near Burgin, Ky,, for the year ending Sept, 

SO, 1918. 



Day. 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8.. 
9. 
10.. 

11.. 
12.. 
13., 
14.. 
16. 

16.. 
17. 
18.. 
19.. 
20.. 

21. 
22. 
23.. 
24.. 
25.. 

26.. 
27.. 
28., 
29.. 
30. 
31.. 



Oct. 


Nov. 


85 


318 


54 


190 


47 


142 


27 


lOS 


17 


88 


11 


75 


9.0 


65 


14 


58 


9.4 


53 


9.4 


*' 


11 


44 


9.4 


40 


7.4 


40 


7.8 


36 


12 


36 


14 


36 


16 


36 


23 


33 


318 


31 


405 


28 


256 


27 


180 


25 


116 


23 


82 


20 


62 


17 


51 


16 


47 


16 


44 


20 


42 


27 


401 


44 


649 





Deo. 1 Jau. 


Feb. 
i,ilo 


Mar. 


Apr. 


May, 


June. 


July. 


Aug. 


8€pt. 


49 ' 374 


374 


100 


190 


36 


92 


44 


4.5 


66 ; 345 


735 


331 


116 


133 


25 


75 


38 


4.5 


•75 


306 


608 


244 


133 


116 


28 


40 


29 


2.6 


66 


331 


875 


280 


1,530 


100 


17 


22 


14 


2.6 


54 


331 


438 


629 


875 


40 


16 


14 


12 


3.6 


49 { 350 


438 


875 


389 


49 


11 


7.4 


7.4 


3.6 


47 , 3,600 


875 


825 


306 


62 


22 


4.6 


8.2 


3.6 


49 1 1,400 


2,170 


389 


233 


54 


22 


7.4 


14 


3.6 


44 1 601 


3,310 


374 


455 


44 


14 


23 


14 


3.6 


40 


421 


2,500 


318 


350 


33 


11 


40 


0.4 


3.6 


36 


889 


1,600 


268 


ail 


116 


11 


22 


6.0 


3.6 


31 


455 


1,090 


292 


211 


161 


11 


18 


4.5 


3.6 


38 


1,090 


1,080 


331 


100 


306 


9.4 


11 


4.1 


3.6 


42 


1,150 


735 


331 


161 


2,590 


8.2 


6.0 


3.0 


3.6 


38 


1,940 


091 


305 


142 


1,150 


6.8 


3.6 


3.6 


3.6 


31 


4,500 


735 


244 


116 


331 


5.1 


2.6 


3.6 


3.6 


36 


3,220 


491 


211 


124 


280 


3.0 


3.6 


7.4 


3.6 


42 


1,660 


389 


180 


100 


160 


1.5 


1.5 


4.6 


3.6 


47 


875 


369 


170 


97 


160 


1.4 


1.5 


6.1 


3.6 


78 


649 


3,220 


151 


78 


222 


1.6 


2.0 


4.1 


3.6 


138 


825 


3,800 


151 


649 


244 


2.6 


2.0 


8.0 


3,6 


151 


730 


1,270 


151 


1,030 


389 


2.6 


4.6 


2.4 


3.6 


389 


635 


780 


151 


405 


2S0 


2.6 


7.4 


1.6 


3.6 


380 


645 


049 


151 


280 


190 


2.6 


76 


2.0 


3.6 


491 


455 


491 


190 


268 


133 


4.5 


491 


2.0 


3.6 


875 


608 


529 


380 


233 


108 


7.4 


350 


1.7 


3.6 


608 


5,490 


608 


318 


405 


78 


7.4 


805 


2.4 


3.6 


491 


12,700 


456 


211 


874 


66 


14 


66 


8.6 


3.6 


345 


10,300 




190 


268 


54 


26 


70 


2.6 


3.6 


318 


2,420 




151 


283 


47 


14 


62 


6.1 


3.6 


374 


1,800 




116 




40 




49 


8.2 





Note — Gage not read Jan. 22-24; discharge interpolated. 

Monthly discharge of Dix River "near Burgin, Ky.^far the year ending Sept. SO, 1918. 
(Drainage area, 306 square miles.] 



Month. 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year. 





Discharge in seoond-feet. 


« 


• 




Maximum. 


\f InlTOiim , 


Mean. 


Per 
square 
mUe. 


Run-off in 
inches. 




649 

318 

876 

12,700 

3,800 

875 

1,530 

2,590 

36 

491 

44 

4.5 


7.4 
16 
31 
306 
359 
116 
78 
33 
1.4 
1.6 
1.5 
2.6 


101 
58 
178 
1,950 
1,150 
296 
335 
255 
11.3 
6a9 
8.72 
3.59 


a256 
.147 
.451 

4.01 

2.91 
.749 
.848 
.646 
.089 
.154 
.022 
.0001 


aso 




.16 




.53 




5.70 




3.03 




.» 




.95 




.74 




.03 




.18 




.(0 




.01 








12,700 


1.4 


864 


.922 


12.51 
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ELKHORN ORXSK AT FORKS OF XLKKORIT. KT. 

T.ocATioN. — At footbridge at Forks of Elkhom, Franklin County, three-fourtha mile 
below forks of stream and 5 miles northeast of Frankfort. 

Drainage area. — 415 square miles (measured by United States Engineer Corps). 

Records available. —April 26, 1915, to September 30, 191S. 

(f AOK. — Vertical staff in two sections on left bank; section reading to 5 feet attached 
to elm tree 40 feet below bridge, other section attached to sycamore tree about 20 
feet below bridge; read by T.. I. McDaniel. 

Discharge measurements. — ^Made from footbridge. 

Channel and control. — Bed of stream loose stone and bedrock; probably perma- 
nent. Control short distance below gage, composed of solid rock and bonlderg; 
permanent. 

Extremes of discharge. — ^Maximum stage recorded during year, 9.7 feet at 6 p. m. 
February 9 (discharge, 8,730 second-feet); minimum stage, 0.2 foot for long 
periods (discharge, 49 second-feet). 

Ice. — Stage-discharge relation probably not affected by ice except during severe 
winters. 

Accuracy. — Stage-discharge relation probably permanent; not affected by ice during 
year. Hating curve well defined, 65 to 18,000 second-feet and fairly well defined 
at other stages. Gage read to tenths twice daily ; record only fair. Daily discharge 
ascertained by appl>ing mean daily gage height to rating table. Records fair. 

Cooperation. — Base data furnished by United States Engineer Corps. 

No discharge measurements were made at this station during the year. 

Daily discharge, in second-feet , of Elkhom Creek at Forks of Elkhom ^ Ky.^for the year 

ending Sept. SO, 1918. 



Dav. 



Oct. Nov. 



7.. 
8.. 
9.. 
10.. 

11.. 

la.. 

13.. 
14.. 
15.. 

17.. 
IS.. 
19.. 
20. . 

a.. 

22.. 
23.. 
24.. 
25.. 

26., 
27.. 
28.. 
29., 
30.. 
31.. 



49 
49 
40 
49 
49 

49 
49 
49 
49 
49 

49 
49 

49 
49 

49 
49 
49 
49 
49 

49 
49 
49 
49 
49 

49| 

49 
49| 
49 ' 

49 1. 



Dec. 



86 ! 

97 I 
109 
109 ! 



Jan. 



135 
136 
135 
135 
149 

370 
455 
570 

use 

164 
164 
164 
164 
196 

455 
570 
370 
335 
335 

335 
335 
213 
196 



Feb. Mar. Apr. . May. ^ June. July. Aux. 



136 


ISO 


136 


180 


135 


335 


135 


1,140 


136 


1,970 


136 


1,380 


135 


835 



465 ' 266 

335 I 222 

336 ' 213 , 
335 213 
335 213 

335 , 213 ' 

1,540 232 

6,000 213 

8,190 204 , 

6,000 172 

2,980 156 ' 

2,420 149 I 

2,060 910 

1,220 910 , 

1,540 320 ! 

1,060 232 ' 

605 180 

455 135 ' 

1,220 , 135 

3,920 135 

2,420 135 

1,460 ' 135 

835 I 135 

600 135 

540 ' 135 

370 I 135 

335 135 

305 ' 135 

I 136 

, I 135 

I 135 . 



135 
136 i 
164 
HO 
136 

135 ' 
136 
135 

136 ! 
135 



86| 
86, 
86 ' 
86 ; 

85l 
86 I 
86 



135 , 


142 


135 ' 


1,800 


136 


1,710 


135 


1,540 


128 1 


766 



109 
97 

86 
Sfi 
109 

l^^O 
122 

86 
86 
86 

109 

86 I 
86 
86 j 
86 ; 



455 
266 < 
222 
149 , 
135 ' 

1,970 

1,620 

730 

305 

232 ' 

172 ! 

135 ! 

135 

135 

135 

136 



109 I 
109 , 
109 , 
109 
109 I 
I 
109 
136 , 
135 I 
135 I 
97 



86 f 
81 ; 
66 I 

66 ' 
62 I 
53 

49 I 
49 

«' 

49 
49 

49 I 
180 ' 

149 

128 I 
103 
86 I 
122 , 



128 ; 
103 

81 1 

76 

76 

76 
76 
109 
97 
76 

76 I 
76 I 
76 I 
66 
66 I 

67! 
49 I 
49 
97 
62 ' 

49 
49 
49 
86 
122 I 

122 I 

116 

109 

122 

232 

149 



Sept. 



109 
86 
81 
66 

65 • 

66 

66 . 
67 
49 , 
49 

49 
49 
49 t 
49 
49 



81 
6ft 
97 
109 
109 

109 
86 
71 
6ft 
66 

6ft 
dft 
66 
6ft 
66 

49 
49 
49 
49 
49 

49 
49 
49 
49 



49 
49 
49 
49 
49 
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SURFACE WATER SUPPLY, 1918, PART III. 



Monthly discharge o/Elkhom Creek at ForJu ofEVthom, Ky,,for the year ending Sept. 30, 

1918. 

[Drainage area, 416 sqaare miles.] 





Discharge in seoond-feet. 




Month. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off in 
tachm. 


October 


49 

49 

136 

1,970 

8,190 

910 

180 

1,970 

180 

, 232 

100 

109 


49 
49 
49 
136 
306 
136 
86 
86 
49 
49 
49 
49 


49 
49 
76 

406 
1,720 

223 

119 

443 
93.6 
89.6 
67.4 
64.2 


0.118 
.118 
.181 
.976 

4.14 
.537 
.287 

L07 
.226 
.216 
.138 
.166 


0.14 


Noyember 


. 13 


December 


.21 


J(iif n<uy - - - , 


1.13 


February 


4. SI 


March... 


.ft2 


April 


.32 


^:::::::::::::::::::;:::::::::::::::::::::: 


1.23 


June 


.26 


July 


.25 


August '. 


.16 


September 


.17 


The year 


8,190 


49 


278 


.668 


8.92 



EAOLS CREEK AT OLEITCOE, ST. 

Location. — At county highway bridge half a mile south of Glencoe, Gallatin County. 

Drain AGE area. — 445 square miles (United States Engineer Corps). 

Records available. — ^April 29, 1915, to September 30, 1918. 

Gage. — ^Vertical staff attached to upstream side of first pier from left abutment of 
bridge; read by Athaleen Connelly and Elphia Connelly. 

Discharge measurements.— Made from bridge. 

Channel and control. — ^Bed of stream sand and loose stone; probably permanent. 
Small island* covered with trees about 250 feet below bridge. Point of control 
not determined. 

Extremes of discharge. — ^Maximum stage recorded during year, 17.0 feet at 5 p. m. 
February 9 (discharge, 17,600 second-feet) ; minimum stage, 0.1 foot October 3-11 
and 14-18 (discharge, 1 second-foot). 

Ice. — Stage-discharge relation probably not affected by ice except in very cold 
winters. 

Accuracy — Stage-discharge relation probably permanent; probably not seriously 
affected by ice during year. Rating curve fairly well defined below 15,000 second- 
feet, extended above this limit. Grage read twice daily to tenths. Daily discharge 
ascertained by applying mean daily gage height to rating table. Records fair 
except those for December and January which may be too large because stage- 
dischaige relation may have been affected by ice. 

Cooperation. — Gage-height record furnished by United States Engineer Corps. 

The following discharge measurement was made by Hopkins and Kidwell: 
June 21, 1918: Grage height, 0.61 foot; discharge, 5.2 second-feet. 
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Daily diicharge, in Meoond-fiet, qfEtigle Cfreek at Oleneoe, Ky., for the year ending Sept. 

SO, 2928. 



Dny- 


Oct, 


Not. 


pec 


Jan. 


1 


2 

3 

286 
166 


87 
46 
40 
14 

2 
2 
2 

2 
2 
2 
2 
2 


2 
12 
46 
40 
30 

21 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
64S 

420 
420 
420 

480 
420 
tiO 
420 

420 

4ao 


10 
10 
10 
80 
10 

606 
286 
166 

165 
166 
165 
165 
166 

166 
165 
166 
166 
165 

165 
166 
165 
155 
165 

166 
166 
156 
155 
156 
166 


2 


8 


4 


5 





7 


8 


9 


10 


U 


13 


13 


14 


16 


16 


17 


18 


19 


20 


31 


23 


28 


3i 


26 


36 


27 


28 


20 


80 


31 





Ftb. 



166 
166 
166 
166 
165 



166 


198 


i,«o 


178 


4,740 


165 


14,400 


165 


2,580 


138 


360 


113 


1,600 


«^^ 


1,600 


^,010 


904 


6,oao 


166 


870 



UK. 



260 
198 
173 
166 
204 



166 

165 

166 

286 

7,160 



862 
248 
204 
188 
164 



1,130 155 

400 I 140 

273 i 140 

248 I 140 

214 330 

98o! 248 

600 188 

814 * 155 

i 133 

126 

I 126 



Apr. 



118 

100 

2,010 

1,200 

345 

225 
178 
165 
148 
188 

126 
126 
118 
113 
100 

87 
198 
148 
106 

87 

810 
665 

260 

198 

1,060 

780 

1,200 

465 

300 



May. 



168 
165 
140 
126 
126 

113 
100 
100 
94 
87 

94 

1,280 

6,200 

2,190 

488 

314 
225 
214 
173 
178 

173 
800 
248 
183 
165 

120 

106 
81 
75 
57 
46 



June. 


July. 


A1I8. 


69 


226 


200 


81 
87 


120 
09, 


% 


61 


61 


81 


85 


85 


67 


80 


30 


40 


51 


80 


86 


188 


80 


n 


248 


18 


14 


164 


14 




120 


14 




81 


12 




67 


14 


21 


35 


8 


12 


30 


6 




26 


6 




21 


6 




14 


6 




14 


5 






5 






^ 






6 






5 






21 






8 




100 


6 




286 


345 




183 


204 


188 


800 


120 


126 


204 


2,080 


46 




810 


696 



86IK. 



814 
155 
148 
488 

314 

362 
2M 
113 
81 
67 

51 
51 
113 
214 
140 

106 
63 
51 
51 
40 

40 
3) 
21 
14 
14 

9 
6 
5 
5 

5 



Non.— Gage washed oot Dao. 23 to Jan. 1; diaoharfe esUmatad from weatber racorda and oompariaon 
with records for other streams. 



Monthly dieeharge of Eagle Creek at Oleneoey Ky., for the year ending Sept. SO, 2928. 
[Drainage area, 445 square miles.] 



Month. 



October 

Nofvember.. 
December.. 
January — 
February... 
March 

aSH::::::: 

Jona. 

July 

August 

Saptamber.. 



The year.. 



Discharge in second-feet. 



Maximum, t Minimum. 



286 I 
87i 



4,300 
14,400 
6,020 
2,010 
5,200 I 

300 

2,980 

095 

488 



14,400 



1 

2 

2 

30 

155 

113 

87 

46 

6 

5 

4 

5 



Mean. 



16.4 
9.0 
154 
350 
1,410 
450 
408 
428 

82 
108 

63.1 
109 



296 



Per 
square 
mile. 



.665 



Run-ofltD 



0.087 


ao4 


.020 


.02 


.846 


.40 


.787 


.91 


3,17 


8.30 


LOl 


1,16 


.917 


1.03 


.951 


1.10 


.184 


.21 


.378 


.44 


.142 


.16 


.245 


.27 



9.08 
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SURFACE WATER SUPPLY, 1918, PART III. 



OBBBN BIVEB BASIK. 
OREBir RIVES AT MXTITFORDVILLE, KT. 

Logahon. — At toll highway bridge at Munfordville, Hart County, 1 mile above 
Louisville <& Nashville Railroad bridge. 

Drainage abka. — 1,790 square miles (measured on map of Kentucky compiled by 
United States Geological Survey; scale, 1:500,000). 

Rbcords available.— February 27, 1915, to September 30, 1918. 

Gage. — Chain gage attached to upstream handrail of bridge; read by Chester Williams. 

Discharge measurements.— Made from upstream side of bridge or by wading 100 
feet below the bridge. 

Channel and control. — ^The control for low stages is at a riffle used as a ford im- 
mediately below the bridge and is believed to be permanent; control at high 
stages is also believed to be permanent. Discharge relation may be afifected to 
some extent at high stages by differences in the foliage on the brush and trees 
in the flood plain. 

Extremes of discharge. — ^Maximum stage recorded during year, 33.04 feet at 
5.25 a. m. January 31 (discharge, 28,500 second-feet); nunimum stage, 2.65 feet 
at 5.30 a. m. July 18 (discharge, 72 second-feet). 

1915-1918: Maximum stage recorded, 44.48 feet at 5.20 a. m. December 18, 1915 
(discharge, 42,400 second-feet); minimum stage, that of July 18, 1918. 
Highest known stage about 54 feet; date unknown. 

Ice. — Ice seldom forms at this station. 

Accuracy. — Stage-discharge relation practically permanent; a£fected by ice during 
parts of December and January. Rating curve well defined below and fairly 
well defined above 1,700 second-feet. Gage read to hundredths twice daily. 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Records good. 

Cooperation. — Station maintained in cooperation with the Kentucky Geological 
Survey, J. B. Hoeing, State geologist. 

Discharge measurements of Green River at Munfordville^ Ky., during the year ending 

Sept. SO 1918. 



Date. 



Made by— 



Gace Dis- 
beignt. charge. 



Apr. 13 
June 19 



B.L. Hopkins 

Hopkins and KidwelL., 



Fea. 
4.31 
2.W 



Sec-ft. 
1,290 
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DaUy dueharge, in second-feet, ofOreen River at MunfordvUle, Ky., for the year ending 

6ept. SO, 1918. 



Day. 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
38. 
29. 
30. 
31. 



Nov. D«c. 



1.800 358 

1,300 305. 

»75 397 ' 

788 365 

712 365 



238 I 675 
215 1 '^^ 



Jftn. 



800 
700 
700 
700 
700 



2021 
189 I 
1891 

a08i 
290. 
3581 
320, 
275- 

282 
413 
305 
245 
360 

268 
938 
373 
335 
320 

328 
328 
358 
900 
1,050 
1,580 



512 
468 
437 

421 
421 
389 
373 , 
358! 



350 800 

350 I 3,380 

350 5,880 

335 5,400 

298; 3,300 



275 1 
270 ' 
270 



1,950 
1,900 
1,900 



350 


260 


342 


260 


320 


260 


312 


270 


312 


380 


298 


300 


298 


500 


298 


700 


282 


1,050 


268 


1,580 


268 


2.400 


252 


2,700 


260 


2,320 


320 


1,420 


335 


1,050 




'900 



Feb. 



270 I 2,250 
270! 2,920 



5,960 
6,440 
6,530 
4,500 
3,780 

3,180 I 

J,720i 

'n 580 

1,580 

1,500 I 

1,500 
7,640 , 

16,700! 

35,400 

27,900! 

27,900] 



15,700 
5,400 
4,050 
3,150 
2,250 

2,830 
3,220 
5,880 
8,140 
8,740 

7,720 
5,250 
4,380 
3,750 
3,320 

2,700 ! 

2,480 

2,180 

1,950 

7,040' 

13,000 
14,900 
7,550 
4,580, 
3,520* 

2,850, 
2,700, 
2,480' 



Ifar. Apr. Iftj. 



2,180 
1,880 
1,880 
1,880 
2,250 

4,130 

4,950 

3,530: 

3,150 

2,180 

3,030 
1,950 
1,580 
1,420 
1,280 

1,120 
1,050 
1,280 
1,050 
938 

938 

938 

900 

1,050 

1,420 

1,500 
1,350 
1,200 
1,120 
938 
862 



788 
1,5^ 
6,M5 
7,8Cto 
5,320 

3,060 
2,480 
1,950 
1,580 
1,200 

1,380 

1,300 

1,060 

975 

938 



1,300 
975 
713 
638 
835 

788 
713 
600 
675 
1,130 

2,260 
2,020 
2,780 
4,420 
6,630 



1,200 ' 4,380 
975 2,180 
1,050 I 1,380 
1,280 1,280 
1,880 I 1,580 

2,400 I 2,020 
3,450 I 3,220 
2,480 I 4,500 I 
1,880 2,020 I 
1,650 I 2,020 



JmvB. 



475 
445 
712 
1,130 
638 

693 
675 
835 
560 
482 

4051 



1,720 
2,020 
1,880 
1,500 
1,350 



1,880 
1,050 
825 
788 
592 
512 



July. 



397 
305 
280 
345 
330 

308 
136 
95 
188 
390 



333 

I 156 

128 

141 

368 170 



268 
353 
290 



338 
202 
202 
189 
170 

170 
170 I 
170 ' 
170 
170 

429 
712 
397 
475 
712 



150 
141 
132 
132 
133 

133 
132 
132 
132 
330 

552 
1,500 
2,850 
1,500 
3,000 
1,500 



Aug. 



8«pt. 



712 
688 
413 
338 
330 

aosl 

189 
176 
176 
176 1 

176 
170 
186 
186 
136 I 

132 1 
150 
170 
429 . 
675 : 

275 ' 
230 I 
196 > 
303 I 
141 



141 
150 
150 
105 
141 
100 



330 
313 
375 
830 
445 

675 
568 

439 
365 
390 

368 
315 
156 
136 
136 

133 
176 
322 
128 
123 

102 
90 
90 
90 
90 

82 
90 
90 
90 
90 



Note. — ^Discharge D«o. 13-13, 31, Jan. 1-6, and 13, estimated because of ice effect. 
Monthly disdiorge ofOreen River at MunfordvUle, Ky.,for the year ending Sept. 30, 1918. 
[Drainage area, 1,790 square miles.] 



Month. 



October 

Nofrembar 

December 

January 

February 

March 

is?";::::::::: 

Jane 

July 

August 

September 

The year 



Discharge in second-feet. 



Maximum. 



1,580 

1,800 

2,700 

37,900 

15,700 

4,950 

7,800 

6,620 

1,120 

3,000 

712 

675 



27,900 



Minimum, i Mean. 



189 ' 
252 
260 
700 1 
1,950 , 
862 ' 
788 I 
512 
170 1 

95; 
100 I 

82 I 



407 
489 , 
682 
5,650! 
5,400 j 
1,740 I 
2,160 
1,820, 
419 I 
603 1 
244 
217 I 



Per 
square 
mile. 



0.227 
.373 
.381 
3.16 
3.02 
.972 
1.21 
1.02 
.334 
.281 
.136 
.121 



82 



1,620' 



.905 



Run-off In 
inches. 



0.26 

.30 

.44 

3.64 

3.14 

1.13 

1.35 

1.18 

.36 

.33 

.16 

.14 



13.31 
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SURFACE WATER SUPPLY, 1918, PART III. 



WABASH BIVEB BASIN. 
VERMILION RIVXR HXAR DAWILLB. ILL. 

Location.— In 8ec. 22, T. 19 N., R. 11 W., at Chicago & Eastern Illinois Railroatl 
bridge 3 milee south of Danville, Vermilion County, 1} miles above Stony Creek, 
and 3 miles below mouth of North Fork. 

Drainage area. — 1.280 square miles. 

Recordh available. — November 12, 1914, to September 30, 1918. 

Gaqe. — Chain gage attached to downstream side of bridge; read by William Taylor. 

Discharge measurements. — Made from downstream side of bridge or by wading. 

Channel and control. — Soft, mud and sand; may shift. 

Extremes of discharge. — Maximum stage recorded during year, 11.0 feet at 6 a. m. 
April 27 (discharge, 5,920 second-feet) ; minimum stage recorded, 2.21 feet October 
17 (discharge, 26 second- feet). 

1915-1918: Maximum stage recorded, 18.9 feet January 31, 1916 (discharge, 
12,800 second-feet); minimum stage recorded, 2.00 feet November 20 and 23 to 
25, 1915 (discharge, 15 second-feet). 

Accuracy. — Stage-discharge relation assumed to have changed February 13; affected 
by ice December 7 to February 13. Rating curves used prior and subsequent to 
February 13 fairly well defined above 50 second-feet. Gage read to hundredths 
once daily; readings somewhat unreliable. Daily discharge ascertained by 
applying daily gage height to rating table except for period of ice effect. Records 
fair except for very low stages and period of ice effect, for which they are poor. 

Discharge measurements of Vermilion River near Danville y III., during the year ending 

Sept. SO, 1918. 
[Made by H. C. Beckman.] 



Date. 


Gaee 
height. 


Dls- ' 
charge. | 


Date. 


Gace 
height. 


Dis- 
charge. 


Nov. 20 


Feet. 
2.60 
2.60 


See.-ft. 1 
'86 1 
92] 


June 26 


Fed. ! Sec-fL 
3.50 1 491 


20 


Aug. 30 


2.47 


00 



Daily discharge, in second-feet, of VermUion River near Danville 

Sept. SO, 1918. 


, /«., 


for the year ending 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


52 
43 
37 
36 
35 

32 
31 
30 
30 
35 

37 
33 
31 
30 
29 

27 
26 
32 
54 
62 

66 
71 
62 
52 
48 

59 
71 
114 
269 
396 
418 


373 
329 
250 
216 
179 

IM 

144 
134 
125 
118 

116 
107 
98 
92 
88 

84 
80 
78 
77 
75 

73 
71 
73 
78 
82 

86 
84 
80 
77 
73 


71 
71 
69 
66 
64 

62| 

1 

I 

65 
55 


35 
30 


230 

) 

2,660 
2,640 

2,620 


1,530 
1,380 
1,300 
1,230 
1,160 

1.100 

1,040 

985 

930 

876 

823 
771 
720 
044 
594 


98 
126 
152 
179 
201 

216 
302 
343 
408 
430 

475 
498 
522 
570 
594 

619 

669 

930 

1,100 

1,230 

1,530 
1,980 
2,730 
3,360 
4,720 

5,280 
5,920 
5,600 
5,120 
4,880 


4,480 
4,000 
3,520 
2,880 
2,580 

2,430 
2,360 
2,280 
2,200 
2,130 

2,130 
2,060 
2,130 
2,280 
2,430 

2,500 
2,660 
2,730 
2,730 
2,500 

2,360 
2,280 
2,130 
1,900 
1,680 

1,630 
1,380 
1,230 
1,040 
985 
876 


720 
669 
619 
594 
570 

546 
660 
771 
876 
930 

985 
030 
876 
771 
594 

570 
522 
476 
430 
386 

322 
282 
322 
386 
452 

546 
594 
771 
876 
1,040 


1,160 
1,460 
1530 
1,600 
11380 

1,300 
1230 
1,230 
1380 
1,460 

1.530 
1380 
1,300 
1230 
1,160 

1,040 
985 
876 
823 
720 

619 
498 
386 
322 
262 

216 
172 
152 
140 
123 
108 


94 
81 
73 
63 
53 

47 
44 
42 
SO 
36 

'.'.V.'.V. 
....... 








2 .:::::::.!... 




3 




4 


430 


1::::::::::::.. 


660 


6 


876 


7::::;:.::.::'. 

8 


1,160 
985 


9 


771 


10 


614 


11 


475 


12 


902 


13 


235 


14 


186 


15 


179 


16 


172 


17 


2,600 522 
2,680 498 
2,500 476 
2,430 i 475 

2,360 452 
2,360 430 


152 


18 


152 


19.... 


149 


20 

21 

22 


146 

146 
152 


23 


2,280 
2 200 
2,130 

2,060 
1,980 
1,830 


430 
386 
343 

322 
282 
246 
223 
186 
81 


150 


24 


166 


25 


172 


26 


179 


27 


186 


28 


193 


29 


160 


30 






126 


31 





Note.— Discharge Interpolated Feb. 15-17, Mar. 10, and Sept. 20, because of no gage-height record; dis- 
charge, Dec. 7 to ¥wy. 13, estimated because of ice, from gage heights, observer's notes, and weather records. 
Braced figures show mean discharge for periods indicated. 



Digitized by 



Google 



WABASH BIVER BASIK. 



75 



MonUUy dUcharge of Vermilion River near Danville, lU.^ for the year ending Sept. SO, 

1918. 



[Dniimge wtt, 1,280 square nUes.) 










Diaohaige In second-feet. 




Month. 


418 
373 


JuniouuD. 


Mean. 


Per 
square 
mUe. 


Run-off in 
Inches. 


October ". 


26 
71 


75.7 

123 
61.9 
31.6 
1,360 

677 


a050 
.096 
.048 
.025 

1.06 
.529 

1.82 

L77 
.497 
.700 
.045 
.270 


a07 


November 


.11 


I><«ffnibi»r . . 


.06 


Janoary 






.08 


February 


2,660 
1,530 
5, WO 
4,480 
1,040 
1,600 
M 
1,160 




LIO 


March 


81 


.61 


April 


ge ! 1.600 


1.47 


ifiy :.::::::::::::;::; 


876 
282 
108 
36 
126 


686 
806 
67.2 
845 


2.04 


June 


.56 


July 


.81 


Au«nstl-10 


.02 


September 4-aO 


.27 











\ mZVBR AT 8TX. MABZS, ILL. 

Ix)CATioN. — In Bee. 30, T. 6 N., R. 14 W., at highway bridge at north end of Main 
Street, Ste. Marie, Jasper County, 450 feet downstream from Cincinnati, Indian- 
apolis <fe Western RaihtMtd bridge and 2J miles ui)6tream from mouth of Hickory 
(or North Fork) Creek. 

Drainage area. — 1,540 square miles. 

Records available.— October 20, 1909, to December 31, 1912; August 24, 1914, to 
September 30, 1918. 

Gage.— Chain gage attached to bridge; read by V. C. Wuerth. 

Discharge measurements. — ^Made from downstream side of highway bridge at ordi- 
nary stages; during high water made also from downstream side^)f five wooden 
trestles on Cincinnati, Indianapolis & Western Railroad bridge, northwest of 
highway bridge. 

Channel and control. — Measuring section is at a pool; control is about 1,800 feet 
below gage; may shijft. 

Extremes of discharge. — ^Maximum stage recorded during year, 18.6 feet Febru- 
ary 14 and April 30 at 4 p. m. (discharge, 7,240 second-feet); minimum stage re- 
corded, 1.97 feet October 15 to 17 (discharge, 55 second-feet). 

1909-1912; 1914-1918: Maximum stage recorded ^1.2 feet June 6, 1917 (dis- 
charge, 14,000 second-feet); minimum stage recorded, 1.1 feet September 5 to 9 
and October 19, 1914 (discharge, 1 second-foot). 
Flood of spring of 1908 reached a height of 22.5 feet on the present gage. 

Accuracy. — Stage-discharge relation changed during high water in February; seri- 
ously a£fected by ice December 6 to February 12. Rating curve used to February 
13 fairly well defined; curve used after that date fairly well defined between 
102 and 5,030 second-feet; above 5,030 second-feet it is based on an extension of 
curve for main river channel and estimated overflow. Gage read to hundredths 
once daily. Daily discharge ascertained by applying daily gage height to rating 
table except for period of ice effect. Open-water records good, except for very 
high stages and for extremely low stages in August, for which they are fair; records 
for period of ice effect, poor. 
82287— 22— W8P 478 6 
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SURFACE WATER STJPPL»Y, 1M.8, PART HI. 



Disdutrge measurements of Embarrass River at Ste. Marie ^ lU., during the year ending 

Sept. ^0, 1918. 

[Made by H. C. Beoknmn.] 





Date. 


A 


Dls- 
diafige. 


Oct. 10 


Feet. 
2.05 
X62 
X82 


""•^^ 


June 34 


143 


Aug. 29 


188 







Daily discharge^ in second-feet ^ of Embarrass River at Ste. Marie, III. , for the year ending 

Sept. SO, 1918. 



I>sy. 


Oct. 


1 


91 
91 
91 
85 
79 

73 
67 
65 
62 
60 

57 
57 
65 
65 
55 

55 

55 

. «7 

* 73 

85 

110 
257 
335 
212 
184 

184 
170 
184 
257 
955 
805 


2 


3 


4 


5 


6 


7 


8:::::::::;:::: 





10 


11 


12 :...:.:: 


18 


14 


16 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 





Nov. 



1,060 

1,060 

1,080 

780 

661 

564 
458 

422 
869 
335 

335 
335 
287 
272 
257 

242 
227 
212 
212 
212 

198 
184 
184 
184 

in 

170 
170 
156 
150 
143 



Dec. 



136 
136 
136 
130 
124 



70 



225 



Jan. 



270 



150 



55 



Feb. 



1,550 



6,580 
7,240 
6,680 

6,130 
5,880 
4,110 
2,780 
2,140 

1,980 
1,530 
1,280 
1,280 
1,160 

1,070 
980 
920 



Mar. 


Apr. 


May. 


1,630 


386 


6,780 


2,740 


365 


0,040 


2,300 


365 


5,440 


2,100 


344 


4,560 


1,900 


894 


8,180 


1,700 


1'1?> 


2,380 


960 


868 


1,980 


^ 


817 
742 


1820 
1,940 


717 


667 


2,100 


617 


688 


2,020 


545 


621 


4,260 


646 


621 


6,230 


545 


476 


5; 330 


521 


452 


4,410 


521 


408 


3,180 


581 


1,280 


3,030 


521 


3,340 


2,580 


475 


2,740 


3,780 


452 


3,220 


2,640 


430 


5,750 


1,940 


408 


6,220 


1,530 


386 


5,720 


1 280 


365 


6,040 


1 160 


365 


4,630 


1,070 


408 


4,560 


980 


452 


4,980 


868 


430 


5,440 


667 


365 


6,080 


593 


344 


7,240 


462 


324 




452 



June. July 



365 
642 
693 
545 
496 

452 
430 
692 
462 
406 

365 
365 
324 
385 
385 



220 
202 
194 
186 

177 
169 
153 
145 
920 



2,800 
2,740 
3,100 
2,060 
1,820 

1,640 
1,010 
3,580 
6,650 
6,220 

5,300 
8,860 
3,060 
1,820 
1,330 

1,100 
804 
792 
767 
717 

643 
531 
463 
462 
408 



Aug. 



3,810 


365 : 


2,820 


344 


1,600 


304 


3,060 


304 


4,460 


304 





247 



220 
211 
194 
365 

109 
161 
145 
145 
138 

130 
123 
109 
102 
96 

116 
96 
89 
81 

498 

406 
211 
123 
96 
177 

169 
194 
169 
116 
123 
2,180 



Sept. 



1,600 
344 
742 
817 

4,740 

6,610 
3,810 
2,180 
1,670 
1,280 



2,260 

1,670 

692 

496 

531 
2,830 
3,830 
3,030 
3,020 

1,900 

1,330 

798 

667 

545 

521 
408 
386 
365 
334 



NOTC.— Discbarge, Dec. 6 to Feb. 13, estimated because of ice, from gage heights, observer's notes, and 
weather records. Braced figures show mean discharge for periods indicated. 
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Monthbf discharge of Embarra$$ River at 8te. Marie, TIL. for the year ending Sept. SO, 

1918. 

Praliuig« area, 1,540 square mitea.] 



Month. 


Maxbntini. 


iachargeinw 

Minimum. 

55 
143 


Bcond-feet. 

Mean. 

162 
368 
135 
155 

2,510 
810 

2,540 

^600 
838 

1,760 
288 

1,570 


' Per 
square 
mUe. 


Run-off in 
inches. 


O^obar 


955 
1,060 


ai05 
.230 
.068 
.101 

1.63 
.526 

1.65 

1.75 
.644 

1.14 
.155 

1.02 


0.12 


NoTambar 


.27 


Dacflmbar. . . 


.10 


'amiary. . .... ,.^, , , 






.12 


Pflbruary 


7,240 
2,740 





1.70 


March 


324 


.61 


April 


7,240 1 344 
6,780 1 452 
4,460 145 
6,220 1 247 
2,180' 81 
5,510 324 


1.84 


May....:.:::.::::::::::::::::::::::::::::::::: 


2.02 


Jane 


.61 


July 


1.31 


Aajnist 


.18 


Septembar 


1.14 






The year. ........ . . 


7.240 i 55 


i.i4n 


.740 


10.02 









WEST BRAVCH OF WHITE RIVER NEAR NOBLESVILLE, HTD. 

Location. — In sec. 16, T. 19 N., R. 5 E. second principal meridian, at steel highway 
bridge known as Connere Bridge, H miles northeast of Noblesville, Hamilton 
County. 

Drainage area. — ^900 square miles (measured on map compiled by United States 
Geological Survey; scale, 1 : 500,000). 

Records available.— May 13, 1915, to September 30, 1918. « 

Gage. — Chain gage attached to upstream side of bridge; read by Marvin Scearce. 

Discharge measurements. — ^Made from downstream side of bridge or by wading. 

^ANNBL AND CONTROL. — Coarsc saud and gravel, strewn with boulders; probably 
permanent. 

Extremes of discharge. — ^Maximum stage recorded during period of records, 15.0 
feet at 7 a. m. February 1, 1916 (discharge. 18,700 second-feet); minimum stage, 
1.08 feet at 5 p. m. August 15, 1918 (discharge. 85 second-feet). 

During the flood of March, 1913. the water reached a stage of about 21.5 feet on 
the present gage (discharge not known). 

Ice. — Stage-discharge relation affected by ice during severe winters. 

Accuracy. — Stage-discharge relation practically permanent, except for periods of ice 
effect and from July 8 to August 'M, 1915, when there probably w^ backwater 
from obstructions. Rating curve used July 8 to August 31. 1915, poorly defined; 
curve used for remainder of time well defined between 290 and 11,000 second-feet 
and fairly well defined beyond these limits. Gage read to himdredths twice 
daily. Daily discharge ascertained by appl>ang mean daily gage height to rating 
tables, except for periods of ice effect and periods when gage was not read . Records 
good except for periods of ice effect and for July 8 to August 31, 1915, for which 
they are poor. 

Cooperation. — Gage-height record furnished by Noblesville Heat, Light & Power 
Co., Noblesville, Ind. 
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SURFACE WATER SUPPLY, 1918, PART III. 



Discharge measurements of West Branch cf White River new Noblesvmt, Ind.. during the 

year ending Sept. SO, 1918. 

(Made by H. C. BeckmanJ 



Date. 



) 



hpij^t. charge. 



Feet. , Sec. 'ft. 

MaylS 337, 1,020 

16 i 2.92 1 743 

17 ; 2.62 589 



Date. 



June 21. 
July 2. 



I 



hctg^. 



Dis- 
charp'. 



Feei. I Stt.'fl. 
1.47 14*5 

1.73 ' 2U 



Daily discharge, in second-feet, of West Branch of White Rii'er near NohU^rUle, Ind.. for 
the years ending Sept. SO, 1915-1918. 



Day. 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8., 
9. 
10. 



1915. 



May. 



12., 
13.. 
14. 
15. 



150 
160 
150 



June. 



1,560 , 
1,480 
1,640 
1,320 , 

940 I 

734 i 
642 
800 
1,010 I 
436 I 



July. 



273 
291 
255 
273 
291 

273 

255 
2,860 
4,810 
4.260 



Aug. 



345 

312 

345 

2,460 

3,080 

1,080 
875 
737 
450 
450 



532 1,730 608 

459 I 1,140 i l,m) 

459 ! 923 I 3,410 

330 , 737 ' 1,980 

2,080 I 1,140 . 1,020 



Sept. 



Day. 



i9n. 



392 I 17. 



350 
330 
330 

330 
330 
310 

291 j 
291 I 

273 I 
255 ! 
239 
239 
239 



18.. 
19. 
20.. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28.. 
29. 
30.. 
31. 



Day. 



1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9.. 
10. 

U. 
12- 
13. 
14. 
16., 



1915-16. 



612 
657 
657 
482 
414 

392 I 
350 I 
310 I 
330 
273 

255 
239 
239 
414 
940 



16 ' 940 

17 1 734 

18 ' 800 

19 ! 1,720 

20 t 1,240 



Oct. Nov. Dec. Jan 



21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
SO., 
31. 



1,010 
940 
734 
506 
459 

414 
371 
350 
310 
310 
291 



291 
273 
255 
239 
239 

255 
239 
239 
223 
223 

223 
310 
330 
330 
310 

291 

255 

310 

2,080 

2,970 

2,260 
1,560 
1,240 
1,010 
835 



506 1,720 
482 10,300 
459 15,700 
436 10,500 
414 I 4,330 



371 
350 
350 
350 
330 

330 
350 
371 
310 
414 

360 

506 

1,560 

1,560 

1,080 

532 

800 
584 
506 
584 



4,210 
2,560 
1,640 
1,560 
1,400 

1,560 
3,080 
6,090 
5,790 
1,990 

1,240 
940 
1,810 
3,740 
4,450 

3,740 
2,760 
2,560 
1,900 
1,320 



Feb. Mar. Apr. 



702 1,560 1,240 
642 1,080 . 1,320 
612 ' 1,080 2,170 
612 ! 1,080 ' 2,860 
506 I 1,080 I 8,120 
I 612 16,300 



17,700 
10,500 
3,300 

1,640 

1,640 i 

1,160 

1,080 

940 

506 

557 
584 
1,320 
940 
940 

1,160 
1,010 
1,240 
1,160 
940 

870 

800 

940 

1,320 

1,400 

1,400 
940 
870 
734 



642 
584 
684 
469 
459 

612 
940 
1,320 
940 
870 

800 
734 
642 
702 
702 

642 
642 

584 
584 
557 

557 

584 

940 

1,240 

1,320 

1,160 
4,090 
5»220 
4,830 
3,190 
1,990 



May. June. 



330 
506 
350 
273 
255 

291 
310 , 
330 
273 , 
239 ' 

255! 
255 ' 

414 I 
2,170 
1,990 
1,900 ! 



1,900 

1,080 

734 

612 

584 

532 
459 
371 
310 
291 

273 
330 
414 
310 
273 



I 



July. I Aug. 



1,650 
2,660 I 
2,260 
1,420 I 
1,730 

1,280 

1,020 

828 

875 

527 



I 



450 I 

414 I 
379 

379 ' 

414 , 
379 



971 
693 
650 
527 
527 

1,730 
2,860 
2,460 
1,570 
923 

UTS I 
693 
608 ' 

527 ; 

450 
414 I 



Sept 



239 
436 
371 

310 
273 
3» 

209 
206 

209 

734 

1,810 

1.160 

701 



1,720 
1,240 
1,160 
1,160 
940 

940 > 

905 

767 

671 

642 

642 
612 
684 
532 
606 



May. 


June. 


July. 


684 


557 


1 

459 


532 


506 


1,010 


657 


482 


1,010 


767 


667 


040 


870 


671 


906 



734 

906 
1,010 
2,260 
1,900 

1,240 
906 
702 
870 
734 



482 I 671 

459 I 667 

469 482 

459 436 

469 I 392 



632 
684 

734; 

734 

734 



767 I 
2,360 
3,190 < 
1,990, 
1,720' 

1,480 I 

1,160 ' 

906 ' 

836 i 

940 ' 

870 
835 
835 

870 
734 



532 I 392 2, 170 

642 I 469 2,760 

671 I 767 I 2,560 

612 642 1,560 

557 , 469 671 



414 ; 734 
392 767 
371 642 
469 I 567 
734 506 
906 ! 



273 
266 
256 
239 



223 
273 
360 

273 
223 
223 
239 
223 

371 
632 
273 
223 
209 

183 
183 
150 
160 
150 
ISO 



150 
150 
141 
160 
196 

209 
196 
183 
266 
291 



160 
150 
141 
141 
141 

160 
238 
171 
171 
150 



330 150 

392 132 

273 , 124 

209 ' 132 



196 


134 


183 


124 


171 


132 


606 


124 


330 


134 


209 


134 


171 


116 


160 


115 


632 


115 


506 


115 


414 


134 


256 


124 


414 


132 


366 


150 


230 


m 


183 


150 


171 
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Dtnhf didduirge^ in second-feet, of Wtsi Brandt of WhUe River near NobUiville, Ind,,for 
the years ending Sept. 30^ 1916-1918 — Continued. 



Day. 



Oct. ! Nov. 



191^17. 



2.. 
3.. 
4.. 
5.. 

6.. 
7., 
8.. 
9.. 
10.. 



11.. 
12.. 
13.. 
14.. 
15.. 



16., 
17.. 
18.. 
19.. 

ao.. 

21.. 
22.. 
23.. 
24.. 
25.. 

25.. 
27.. 
28.. 
29.. 
30.. 
31.. 



1.. 
2.. 
3.. 
4.. 

5.. 

«.. 
7.. 
8.. 
9.. 
10.. 



1917-18. 



141 

141 I 
141 ' 
132 I 

132 I 

134 
124 
124 I 
115 
115 

115 I 
115 ' 

115 ; 

124 

124 I 

134 
124 

134 I 

133 I 



134 
134 
134 
134 
134 

134 
124 
115 
132 
134 

115 
132 
141 
133 
133 

133 
134 
132 
612 



150 613 



150 
150 
141 
141 
141 

132 
134 
132 
134 
134 
134 



.1 134 

.1 134 

.1 134 

.' 134 

.1 134 

.' 134 
134 
134 

.i 134 
134 

134 
., 134 

.' 134 
134 

.; 134 

.j 134 

. 134 

. 183 

.; 835 

.: 800 

.1 584 

. 310 

. 309 

.' 195 

.| 309 

., 309 
. 309 

233 

643 

1,160 ! 



612 

835 

3,080 

1,900 

1,240 

134 
133 
133 
134 
150 



940 
734 
532 
506 
483 

438 
350 
355 
233 
309 

195 
309 
309 
195 
183 

171 
171 
171 
160 
160 

160 
160 
160 
160 
150 

150 
150 
150 
150 
150 



Dec Jan. 



141 ; 
150 i 
150 I 
141 I 
150 ' 



I 



150 
160 I 
160 I 
141 
141 



506 
450 
414 
436 
643 

4,830 
4,570 
3,760 
1,560 
1,340 



150 1,080 
310 905 
1,080 702 



584 
459 



532 



390 



630 



150 r 
557 ; 
490^ 
424 I 
357 

391 I 



350 



340 



160 



380 I 



Feb. 



650 



670 



3,970 

3,660 

1,010 

671 

613 

557 
835 
800 



130 



170 



8,600 
5»360 
6,600 
4,700 
3,410 

3,560 

1,990 

1,330 

905 

800 

1,060 

1,330 

734 

734 

702 

702 
671 
613 



Mar. 



643 
533 
506 
533 
532 

482 
414 

371 
584 
940 

1,010 
2,660 
4,450 
8,760 
7,480 

3,740 
1,990 
1,900 
1,640 
1,010 



3,360 
3,970 
1,900 I 
3,460 
3,660 

4,090 , 
4,960 
3,740 , 
3,170 ' 
1,340 ^ 

1,160 ' 

1,010 

835 

703 

671 

642 

557 

643 

1,080 

1,720 



1,330 


1,480 


1,330 


1 1,320 


1,400 


1,080 


2,460 


1,480 


3,660 


1,990 


1,990 1 2,560 
2,280 2,970 
2,360' 2,280 


1,160 


1,900 


1,240 


1,480 


1,010 


....... 


657 


532 


557 


1,900 


702 


2,660 


1,240 


2,660 


584 


1,640 


642 


1,340 


734 


940 


940 


734 


1,340 


584 


1,010 


533 


1,010 


506 


1,330 


459 


3,360 


436 


3,740 


392 


3,300 


350 


3,070 


350 


835 


734 


835 


870 


835 


1,010 


734 


767 


612 


940 


667 


1,060 


482 


1,080 


482 


800 


482 


642 


532 


532 


5061 


767 


482 


2,360 


436 1 


1,560 


436 1 


1,160 


371. 





1,990 
2,860 
3,860 
3,080 
3,300 

3,970 
2,170 
1,810 
1,640 
1,330 

1,340 

1,100 

1,010 

905 

671 

612 
584 
557 
506 
482 

506 

642 

1,160 

1,010 

800 

702 
1,640 
2,080 
2,660 
3,080 
3,300 



1,010 
800 
671 
557 
506 

436 
414 
392 
350 
350 



392 

436 

1,640 

1,010 

734 
584 
506 
459 



392 
392 t 
414 I 
414 i 
506 I 

532 
532 
482 
371 
459 
533 



3,860 
1,900 
1,330 
1,160 
1,640 

3,460 
3,080 
1,900 
1,640 
3,080 

3,970 
1,990 
1,330 
1,340 
940 

800 
734 
612 
557 
506 

532 
482 
450 
459 
436 

436 

005 
2,080 
1,660 
1,240 



371 
255 
239 
239 
223 

200 
223 
291 
273 
223 

436 
436 
291 
239 
209 

183 
171 
160 
160 
150 

160 
141 
141 
132 
141 

141 
141 
255 
265 
239 



July. 



1,010 

1,320 

940 

557 

371 

392 
414 
414 
436 
482 

482 
436 
459 
532 
2,080 

1,900 

1,660 

1,560 

905 

642 

557 
436 
371 
330 
310 

612 

506 
436 
404 
373 
341 



223 

195 
171 
171 I 
160 I 

150 
141 
132 
132 
132 

124 

124 

134 

115' 

115 

134 ' 

132 

150 

141 

132 

124 
115 
115 
132 
115 

115 j 
124 I 
115 
239 , 
291 



Aug. Fept. 



310 
378 
247 
315 
183 

183 I 
183 

171 ! 
171 
150 ! 

171 
160 
' 160 
160 
171 

171 

160 
150 
150 
141 

141 
150 
141 
150; 

141 I 

141 I 
141 
132 
141 
150 
160 . 
I 

141 j 
132 
124 ' 
115 , 
108 

108 ' 
100 I 

94 I 

94 
100 , 

100 ! 

94 
94 
94 

87 ; 

94 

108 I 
115 ' 
108 I 
100 I 

m! 

183 1 

115 I 
115 

f 

100 i 

100 ' 
100 I 
209 , 
371 

209 ,'.. 



16a 
160 
160 
160 
160 

150 
150 

a7» 

160 
160 

160 
160 
160 
160 
160 

160 
141 
134 
134 
134 

124 
133 
133 
141 
133 

U3 
133 
133 
134 
124 



160 
132 
124 
150 
940 

584 
330 
309 
160 
150 

160 
183 
506 

255 
309 

209 
506 
702 
506 
436 

350 
373 
330 
300 
195 

183 
160 
150 
132 
141 



NOTC—Dijchane estimated Jan. 15-19, 1916, Dec. 16, 1916, to Jan. 3, 1917, Jan. 15 to Feb. 20, 1917, and 
Dec. 7, 1917, to Feo. 10, 191^ because of lce,ftom rage heif^ts, obserrer's notes, and weather records; inter- 
polated for July 39 to Aug, 4, Oct. 1-0, and Dec. 3-5, 1917, and Aug. 5, 1918» because of no gage^ieight record. 

Braced figures sbow mean discbarge for periods indicated. 
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SURFACE WATER SUPPLY, 1918, PART HI. 



MorUhiy di&duarge of We$t Branch of White River near NobUwiUe, Ind., for the yean 
ending Sept. SO, 191^-1918. 

(Drainage area, 900 square mfles.) 





Discharge in second-feet. 




Month. 


2,170 
2,060 
4,810 
3,410 
i;810 


mnjTnuin. 


Mean. 


Per 
square 
mile. 


Runoff in 
inches. 


1915. 
Hay 13-31 


160 
273 
255 
312 
200 


568 

763 
1,170 
1,140 

399 


0.630 
.848 
1.30 
1.27 
.443 


0.44 


June 


.96 


July 


1.00 


August 


1.4« 


September 


.# 






1915-16. 
October 


1,720 

2,970 

1,560 

16,800 

17,700 

5,230 

1,720 

2,260 

3,190 

1,010 

532 

239 


230 
223 
310 
940 
506 
459 
459 
371 
482 
150 
141 
115 


564 

662 

657 

4.160 

2,060 

722 
745 
1,170 
364 
259 
140 


.627 
.736 
.780 
4.63 
2.28 
1.40 
.802 
.828 
1.80 
.401 
.288 
.156 


.73 


Novwnbw..,. ... XX. . X . X ^ ^ X . X . ... 


.83 


December 


.84 


January 


5.83 


February. . .^ x ....... ^ . x ...^ ^ . . 


2.46 


Uiirfth..' 


1.61 


ADrtl 


.8B 


1^;::::::::::::::::::::::::::::::::::::::::: 


.96 


June 


1.45 


July 


. 47 


August 


.81 


SeptembflT. 


.17 






The year 


17,700 


115 


1,060 


1.18 


16. M 






191^17. 
October 


150 
3,060 
1,080 
4830 
2,970 
8,760 
4,960 
3970 
3,060 
2,080 
310 
273 


115 
115 
141 
414 


130 

894 

332 

1,010 

833 

1,910 

1,870 

1,630 

1880 

696 

170 

149 


.144 

.438 

.860 

1.13 

.936 

3.13 

3.08 

i:S 

.773 
.189 
.166 


.17 


November. . . . . . . . x . x . x . ............ x 


.49 




.43 


January 


l.» 


February . . x . . . 


.96 


March 


871 
567 
483 
486 
810 
183 
134 


3.44 


April 


2.33 


^y.:::::::::::::::::::::::::::;::::::::;::::; 


2.08 


jnne ..x... x.x 


1.71 


July 


.» 


August 


.23 


September.... * 


.19 






The year 


8,760 


115 


874 


.971 


18.19 






1917-18. 
October 


1,160 
'940 
557 


134 
150 
150 


391 
367 
385 
175 

1,590 
988 

1,000 
550 
334 
147 

^ 134 
388 


.333 

.397 
.817 
.194 

i.n 

1.10 
1.11 
.611 
.349 
.163 
.138 
.830 


.87 


November 


.3S 


December 


.37 


January 


.33 


February 


8,600 

3,740 

2,660 

1 640 

436 

291 

371 

940 




L84 


March 


871 
350 
830 
133 
115 
87 
134 


1.27 


Aorfl 


1.34 


^y!;:::::::;:::::;::::::::::::;;::::::::::::: 


.70 


June 


.28 


July 


.19 


August 


.16 


SeptembKEur 


.86 






The year 


8,600 


87 


486 


.540 


7. 33 







LITTI.B WABASH BIVSR AT WXLOOX. ILL. 

LocATioK.— In SW. \ sec. 3, T. 2 N., R. 8 E.. at highway bridge at Wilcox, Clay 
County, 6 miles southeast of Clay City and a quarter of a mile below mouth of 
Big Muddy Creek. 

Drainaos area. — 1,130 square miles. 

Records available. — ^August 22, 1914, to September 30, 1918. 

Gaob. — Chain gage attached to bridge; read by Mrs. Kate Holman. 

DiscHARQE MEASUREMENTS. — At Ordinary stages made from downstream side of 
highway bridge, which is at a pool; during high water made also from bridge 
across drainage ditch and overflow section about half a mile east of his^way 
bridge. 
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Chaniykl and control. — Heavy clay, inrobably permanent; control section is 
about 100 feet below bridge. Point of zero flow was determined August 22, 1914, 
to be at a stage represented by a gage height about 1.2 feet. 

Extremes of discharge. — ^Maximum stage recorded during year, 22.8 feet at 6 
a. m. April 23 (discharge, 6,770 second-feet); minimum stage recorded, 1.81 feet 
at 6 a. m. October 6 (discharge, 5.2 second-feet). 

1914-1918: Maximum stage prevailed August 22, 1915 (gage inaccessible, dis- 
charge estimated at 10,000 second-feet); minimum stage recorded, 1.70 feet 
August 23, 1914 (discharge, 4 second-feet). 

Accuracy. — Stage-discharge relation practically permanent; seriously affected by 
ice December 9 to February 8. Rating curve well defined between 63 and 420 
second-feet, fairly well defined below 63 second-feet and between 420 and 3,360 
second-feet, and poorly defined above 3,360 second-feet. Gage read to hun- 
dredths once daily. Daily dischaige ascertained by applying daily gage height 
to rating table, except for period of ice e£fect. Records good except for very 
high stages and for period of ice effect, for which they are poor. 

Discharge measurements of Little Wabash River at Wilcox^ Ill.y during the year ending 

Sept. 30, 1918. 
|Made by H. C. Bec^man.) 



Date. 



June 23. 
23. 



Gace 



Fert. 
2.47 
2.47 



Dis- 
charge. 



8ec.-ft 



30. a 
20.9 



Daily discharge, in second-feet, of Little Wabash River at Wilcox, III., for the year ending 

Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June. 


July. 


Aug. 


Sept. 


1 


7.0 
7.0 
5.6 
0.0 
0.0 

5.2 
6.6 
6.6 
7.0 
7.0 

7.0 
7.0 
7.0 
6.0 
6.0 

6.0 
6.0 
8.0 
8.0 
18.0 

28.0 
39.0 
49.0 
12.0 
66.0 

12.0 
12.0 
12.0 
63.0 
76 C 
648.0 


390 
347 
184 
108 
71 

52 
43 
37 
82 
27 

26 
24 
24 
21 
21 

25 
32 
28 
24 

» : 

20] 

18 ! 
16 
15 
15 

13 j 

14 1 
16 , 
24 ' 
22, 

V 


21 
21 
20 
18 
16 

16 
16 
16 

12 
35 


136 
100 

9 


10 

1,480 
3,360 

3,040 
4,140 
4 210 
4,560 
4,700 

4,000 
3,310 
2,620 
1,920 
719 

719 
664 
406 
268 

1 


809 
1,460 
1,620 
1,080 

773 

1,080 
845 
484 
319 
232 

196 
161 
144 
134 

484 

256 
172 
134 
113 
103 

96 
87 
79 
71 
62 

54 
46 
71 
63 
63 
46 


56 
46 
46 
56 
56 

80 
63 
63 
63 
56 

49 

49 
49 
49 
46 

49 

516 

971 

5,050 

4,700 

6,450 
6660 
6,770 
6,630 
6,370 

5,970 
5,490 
4,280 
4,840 
4)490 


4,070 
3,880 
3,640 
2,900 
1,420 

468 
306 
280 
452 
2,900 

4,140 
4,350 
5,660 
5,260 
41360 

3,580 
4 070 
2,620 
1,360 
971 

2,470 
3,520 
2,590 
1,100 
452 

347 

232 

184 1 

161 

150 

118 


98 
108 
108 
98 
80 

80 
71 
63 
76 
134 

134 

84 
76 
76 

84 

46 
39 
30 
39 
26 

26 
22 
30 
30 
30 

10 
648 
935 
935 
791 


1,140 
971 
406 
161 
161 

139 
184 
468 
791 
2,410 

2,590 
2,590 
2,660 
1,770 
1,500 

1,220 
755 
614 
144 
139 

84 
84 
80 
98 
220 

134 
103 
71 
12 
14 
12 


18 
11 
11 
U 
13 

12 
12 
10 
10 
12 

18 
13 
11 
10 

10 

10 
200 

TOl 
1,240 
773 
172 
71 
172 


1.360 

1,740 

1060 

436 


2 


3 


4 


5 


1,600 

8,160 
3,760 


S 


7 


S 


3,820 
3,860 
2,900 


9 


10 


11 


1,560 

484 


12 


13 


308 


14 


172 


15 


208 


16 


184 


17 


580 


18 


2,560 


19 


2,600 


ao 


2;260 

3,310 
2,940 


21 


22 


28 


1,920 


24 


631 


2S 


808 


26 


233 


27 


791 


28 


160 


29 


150 


30 


139 


31 









Note.— Diadiarge interpolated Oct. 20-22, Nov. 9, Dec. 3, Feb. 16-18, and Mar. 21-25, and estimated 
Aug. 17-25, because of no gage>belidtt record. Discharge, Dec. 9 to Feb. 8, estimated because of ice, from 
gage heists, obserrer's notes, and weather records. Braced figures show mean discbarges for periods 
iDdicatedT 
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SURFACE WATER SUPPLY, 1918, PART III. 



MonMy ducharge of Little Wabash River at Wiieox, III. ,for the year ending Sept. SO, 191S. 
[Drainage area, 1,130 square miles.] 





Discharge in second-feet. 




RmHjffin 
inches. 


Month. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


October 

November 

December 


648 
300 


5.2 
13 


87.1 
57.0 
21.7 
70.0 
1,500 


0.083 
.050 
.010 
.070 

1.33 
.824 

2.06 

1.04 
.148 
.618 
.146 

1.32 


a04 
.OS 
.02 


January ' 




.OS 


February. ^ 


4,700 
1,620 
6,770 
5,650 
035 
2,500 
1,240 
81820 




1.38 


March... 

April 


46 
46 

118 
10 
12 
10 

180 


866 

2,380 

2,100 

167 

608 

165 

1,400 


.37 

lao 


MSy.::::...::::.:::::.::....::.:.:..: 

June 

July 


2.34 
.17 
.71 


August 


.17 


Reptember ... . ...x.. 


1.47 






The year 


6,770 


5.2 


740 


.663 


0.01 



8KEIXET rORK AT WATHB CITY. ILL. 

Location. — In sec. 18, T. 2 S., R. 6 E., at Southern Railway bridge 1 mile east of 
Wayne City, Wayne County, and 4 miles below mouth of Horse Creek. 

Dbainaob area. — 481 square miles. 

Records available. — ^August 16, 1908, to December 31, 1912; June 22, 1914, to 
September 30, 1918. 

Gage. — Chain gage attached to bridge; read by J. C. Taylor. 

Discharge measurements. — ^Made from downstream side of bridge; in high water 
also from downstream side of wooden trestle about 1 mile east of main diannel. 
Low- water measurements made by wading below gage. 

Channel and control. — Channel practically permanent; rough. Control is re- 
mains of rock dam at bridge section. Point of zero flow was determined August 
20, 1914, to be at a stage represented by a gage height of 1.6 feet. 

Extremes op discharge. — ^Maximum stage recorded during year, 21.2,feet at 1 p. m. 
May 13 (discharge, 5,400 second-feet); minimum stage recorded, 2.00 feet October 
1 to 17 and August 9 to 12. Minimum discharge, 0.7 second-foot, August 9 to 12, 
1908-1912; 1914-1918: Maximum stage recorded, 23.1 feet August 22, 1915 
(discharge, 9,350 second-feet, supersedes figure previously published); zero flow 
existed for 54 days in September to December, inclusive, of 1908. 

Diversions. — ^About 30,000 gallons of water a day are pumped from river above gage 
into service tank of Southern Railway. 

Accuracy. — Stage-discharge relation practically permanent; affected by ice Decem- 
ber 9 to February 10. Rating curves fairly well defined between 15 and 5,000 
second-feet, and poorly defined beyond these limits. Gage read to hundredths 
once daily. Daily discharge ascertained by applying daily gage height to rating 
table except for period of ice effect. Records good, except for high stages and 
for period of ice effect, for which they are poor. 

Discharge Tneasiurements of Skillet Fork at Wayne CUy, 111., during the year ending Stpt 

SO, 1918. 
[Made by H. C. Beckman.] 



Date. 


Ga« 
height. 


Dls- 
charfe. 


June 20 


FeeL 
2.82 
2.31 


"-•n-, 


90 


4.6 
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Daily discharge, in second-feet, of ShUlet Fork at Wayne OUy, TIL, for the year ending 

Sept. 30, 1918. 



Day. 



Oct. ' Nov. 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21, 
22. 
23. 

24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



0.8 

.8 
.8 
.8 

.8 

.8 



.8 
.8 



.8 I 
.8 I 



3.0 
5.5 
5.5 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
22 

200 

252 

186 



50 
37 
34 
18 
15 

12 
9.5 
9.5 
7.5 
7.5 

7.5 
7.5 
7.5 
7.5 
7.5 

5.5 
5.5 
5.5 
5.5 
5.5 



Dee. I Jan. I Feb. 



22 
9.5 
9.5 

8.7 

7.9 1 

7.5 j 
6.3 ' 

4.2, 



5.5 il 


5.5 1 


4.2 1 


4.2 


4.2 1 


4.2 1 


9.5 


9.5 j 


37 ' 
62 ; 



20 



I 



380 



3,670 
I 3,600 
I 3,950 
I 4,060 
I 3,600 

1 2,780 
1 605 
I 207 
' 125 
I 132 

I 102 
I 98, 

I 60 

I »l 

I 52 ' 
I 52 
j 245 



Mar. 



1,340 
770 
551 
406 

564 

318 
185 
125 
92 

56 
52 



Apr. 



May. 



9.0 
9.0 
8.2 
6.6 
6.6 

5.0 
16 
14 

9.0 

7.4 I 

5.8 I 

5.8 

5.0 

5.0 

5.0 

5.0 

291 

3,020 

3,100 

3,190 

3,670 
3,530 
3,350 
1,620 
2,180 

4,150 
4,3.50 
4,2S0 
4,850 
4,350 

! 



4,050 

3,020 

788 

102 

88 

50 
41 
37 
538 
260 



June. I July. Aug. 



16 
15 
15 
15 
15 

635 

806 

80 

34 



125 


13 


2,700 j 


13 


5 400' 


5.0 


4,980 


5.0 


4,250 


5.0 


3,810 


4.8 


1,800 


4.8 


283 


4.8 


366 , 


4.5 


476 1 


4.5 


1,420 


6.6 


1,470 , 


5.0 


1 420 


5.0 


428 


3.2 


155 , 


3.2 



110 2.8 
80 2.4 
31 I 2.4 

25 , 207 

22 ' 102 

21 ! , 

1 



95 
46 
26 
14 
9.0 

6.6 
5.0 
4.0 
3.2 
2.3 

2.3 
2.3 
5.0 
16 

'^ i 

8.2 I 

4.8 
4.5| 
3.8 , 

2.3 I 

2.3 ! 
2.3 I 
2.3 

2.3 ! 

1.9 ; 

1.8 I 
1.8 
3.5 
3.2 

25 \ 

6.4 1 



3.8 
8.8 
1.3 
1.8 
1.2 

1.2 
1.2 
1.2 
.7 
.7 

.7 
.7 
1.9 
1.3 
1.3 

L8 
1.3 
9.0 

40 

22 

15 

15 
9.0 
9.0 
8.2 

26 
44 
140 

88 
33 
21 



Sept. 



13 
8.2 
8.2 
34 
895 

551 
752 
280 

44 

24 

14 
11 
9.0 
32 

18 

25 
245 
463 
395 
318 

551 
512 
125 

40 

28 

18 

14 
8.6 
7.0 
5.4 



Note. 
and weather 



;e, Dw. 9 to Feb. 10, estimated, because of ice, from sage heights, obserrer's notes, 
Braced figures show mean discharge for periods indicated. 



Monthly discharge of Skillet Fork at Wayne City, III., for the year ending Sept. 30, 1918. 
* [Drainage area, 481 square miles.] 





Discharge in second-feet. 




Month. 


fldaxiroum. 




Mean. 


Per 

square 
mile. 


Run-off in 
inches. 


Octobw 


252 

62 


0.8 
4.2 


22.6 
14.0 

ia3 

3.26 
963 
166 
1,530 
1,240 
68.8 
10.4 
16.2 
163 


0.047 
.029 
.021 
.0068 

2.00 
.345 

3.18 

2.58 
.113 
.022 
.034 
.339 


0.05 


November 


.03 


December 


.02 


January 






.008 


PebruMry 


4,050 

1,340 

4,850 

.%40D 

806 

95 

140 

752 




2.08 


March... 


9.0 
5.0 
21 
2.4 
1.8 
.7 
5.4 


.40 


AprU 


3.55 


May..::::::.::;::::::::::::::::::::::::;:::::: 


2L97 


June. 


.16 


July 


.03 


August 


.(M 


Septembtf 


.38 










The year 


5,400 


.7 345 


.717 


9.72 
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CUMBBBLAND BIVBB BASIN. 
OUMBERLAVD BIVSR AT OUMBERLAVD rALLS. KT. 

Location. — At Cumberland Falls poet oflSce, Whitley County, 400 feet above fadls, 
13 milee from Parkers Lake poet office and Cumberland Falls railroad station. 
McCreary County, on Queen & Crescent Route. 

Drainage area. — 2,040 square milee (measured on maps of Kentucky and Tennease^ 
prepared by the United States Geological Survey; scale, 1:500,000). 

Records available. — August 15, 1907, to December 10, 1911; April 1, 1915, to Sep- 
tember 30, 1918. 

Gaoe. — Staff, inclined and vertical, on right bank, 400 feet above brink of ^Is, 
established April 3, 1915; read by Alice Brunson. An inclined and vertical 
staff gage was established in August, 1907, by Viele, Blackwell & Buck, on right 
bank about 300 feet above site of Survey gage; this gage was read twice daily 
imtil March 18, 1911, and once daily from March 19 to December 10, 1911, by H. 
C. Brunson; nothing is left of it except the bench mark to which it was referred. 
A staff gage reading to about 6 feet was installed in 1914 on a large boulder in the 
river near the left bank, practically opposite the site of the gage established in 
August, 1907; no readings of this gage are available. 

Discharge measurements. — ^Made from cable about 600 feet above gage. A ref* 
erence on left bank near cable is used to determine depths when soundings can 
not be made. 

Channel and control. — Solid rock; permanent. At high stages the edge of the 
falls serves as control, there being a vertical drop of about 68 feet at the falls at 
low water. 

FiXTREMES OF DISCHARGE. — Maximum stage recorded during year, 12.50 feet at 7.30 
a. m. January 28 (discharge, 59,600 second-feet): minimum stage, 1.22 feet at 
5.30 p. m. October 18 (discharge, 78 second-feet). 

1907-1911; 1915-1918: Maximum stage recorded, that of January 28, 1918; 
minimum stage, 55 second-feet October 3-7 and 23-27, 1908. 

Highest known stage prior to 1918 corresponds to about 12 feet on Survey gage; 
lowest stage, according to William Taylor, a local resident .in September, 1916, 
occurred in 1902, when entire flow of river was confined in a channel 7 feet wide, 
1 foot deep, flowing fast; under these conditions, the discharge would probably 
be about 30 second-feet. 

Icjfi. —Stage-discharge relation not affected by ice. 

Regulation. — ^Low- water flow may be affected to a small extent by operation of 
power plant at Williamsburg, about 25 miles above the station. 

Accuracy. — Stage-discharge relation permanent; affected by ice December 13-20. 
Rating curve well defined. Gage read to hundredths twice daily. Daily dis- 
chaige ascertained by applying mean daily gage height to rating table. Records 
good. 

The following discharge measurement was made by Hopkins and Eidwell: 
June 13, 1918: Gage height, 1.50 feet; discharge, 320 second-feet. 
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DqUy discharge, in ieoondfeetf of CSmberland River at Cumberland Falls, Ky., for the 

year ending Sept SO, 1918, 



Day. 



1 
2 
3. 
4 
6 

6 

7. 
8, 
9. 
10 

11. 
12 
13. 
14. 
15 

1« 
17 
18. 
19. 
20. 

21. 
22 
23. 
24 
25 

26. 
27. 
28 
29 
30. 
31 



Oct NoY. Dec. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept 



600 
404 
338 
250 
199 

lt9 
138 
134 
110 
102 

94 
94 

94 
86 
86 

82 
82 
82 
275 
6,470 

8,670 

2,110 

1,860 

920 

686 

578 
476 
428 
380 
552 
630 



1,890 

1,460 

1,060 

880 

714 

617 
526 
452 
404 
350 

338 
317 
296 
275 
286 

246 
237 
228 
218 
208 

190 
190 
180 
180 
180 

190 
180 
180 
173 
180 



180 
180 
199 
218 
228 

218 
208 
218 
218 
218 

206 

218 
210 
210 
200 

200 
20O 
200 
200 
250 

306 
359 
476 
604 
742 

1,560 
2,560 
2,560 
2,330 
1,740 
1,140 



1,110 
1,060 
1,060 
1,020 
1,020 

1,090 
2,440 
4,150 
4,150 
2,560 

1,890 
2,000 
3,440 
4,760 
6,100 

7,260 
6,860 
4,760 
3,060 
2,220 

1,890 
1,670 
1,460 
1,460 
1,460 

1,780 
19,800 
57,500 
54,700 
56,100 
56,800 



42,100 

24,200 

9,000 

4,460 

3,440 

2,680 
2,560 
2,560 
2,440 
2,220 

2,220 
2,330 
2,330 
2,110 
1,890 

1,780 
1,780 
1,670 
1,460 
2,800 

6,860 
6,860 
5,080 
3,850 
3,050 

3,050 
3,300 
3,060 



2,020 
2,560 
2,330 
2,000 
2,110 

2,440 
3,570 
6,100 
6,860 
4,760 

4,760 
4,160 
3,570 
3,180 
8,060 

3,050 
2,680 1 
2,330 
2,110 
1,890 

2,110 
2,800 
2,920 
2,800 
4,450 

5,080 
5,080 
3,850 
3,180 
2,560 
2,220 



2,000 
1,890 
2,680 
5,750 
6,470 

5,410 
4,760 
23,000 
24,900 
19,200 

10,400 
5,410 
4,150 
3,050 
2,560 

2,330 
2,330 
2,440 
2,800 
2,920 

3,860 
8,110 
7,680 
5,080 
3,570 

3,440 
3,570 
3,180 
2,920 
8,050 



I* 



2,920 
2,560 
2,220 
2,000 
1,780 

1,500 
1,360 
1,270 
1,670 
2,000 

2,000 
1,460 
3,300 
18,000 
16,800 

9,460 
4,150 
2,020 
2,560 
5,080 

6,470 
4,760 
8,110 
7,260 
5,080 



3,570 1,890 
2,560 3,050 
2,110 ; 2,330 
1,780 1,560 
1,560 2,330 
1,160 ' 



920 

785 



565 

501 
658 
617 
440 
416 

370 
317 
286 
275 
237 

199 
180 
266 
208 
180 

1,040 
3,300 
2,330 
2,000 
1,460 



I 



4,460 
7,260 
3,570 
1,890 
1,360 



714 
604 
658 

845 

686 
600 
428 
338 
296 

256 
218 
180 
190 
199 

199 
180 
180 
166 
275 

237 
180 
190 
246 
275 
742 



830 


890 


604 


•54 


476 


1,270 


428 


860 


317 


971 


966 


1,460 


JB7 


1,670 


218 


1,360 


199 


1,090 


180 


728 



275 
428 
380 
275 
237 

228 
218 
208 
237 
266 

338 
286 
218 
166 
138 

124 
180 
218 
199 
338 
565 



526 
428 
350 
306 



237 
237 
218 
199 
208 

180 
218 
218 
199 
190 

173 
173 
173 
173 
166 



NoTB.^Dlscbarge, Dec 13-20, estimated because of ice; Dec. 30 and Jan. 1-3, Interpolated. 

Monthly discharge of Cumberland River at Cumberland FaUs, Ky., for the year ending 

Sept. SO, 1918, 

[Drainage area, 2,040 square miles.] 



Month. 



Discharge in seoond-feet. 



i Maximum. I Minimum. 



Mean. 



Per 
square 
mite. 



Run-off in 
inches. 



October 

November 

December 

January 

February 

March 

^!::::::::;: 

June 

July 

August 

September 

The year, 



6,470 

1,890 

2,560 

57,500 

42,100 

6,860 

24,900 

18,000 

3,300 

7,260 

830 

1,670 



57,500 



82 

173 

180 

1,020 

1,460 

1,890 

1,890 

1,160 

180 

166 

124 

166 



692 

426 

699 

10,200 

5,400 

3,340 

5,960 

4,180 

1,010 

019 

299 

537 



82 



0.339 
.209 
.294 
5.00 
^66 
1.64 
2.92 
2.06 
.495 
.460 
.147 
.263 



0.39 

.23 

.84 

5.76 

2.76 

1.80 

3.26 

2.36 

.55 

.52 

.17 

.29 



2,790 1.37 



18.52 
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OUMBB&LAHD RIVER AT BtTRlTSmS, XT. 

Location. — ^Below mouth of South Fork of Cumberland River at Bumaide, Pulaski 
County. 

Drainage area. — 4,890 square miles (measured on maps of Kentucky and Tennessee, 
prepared by United States Geological Survey; scale, 1:500,000). 

Records available.— October 1, 1914, to September 30, 1918. 

Gaqe. — ^Vertical staff in two sections on piers of toll bridge across South Fork of Cum- 
berland River about 700 feet above mouth; installed in July, 1914, by United 
States Weather Bureau; readings on this gage by the Weather Bureau began 
January 1, 1915; sea-level elevation of zero, 589.53 feet (Smith Shoals Survey 
datum. United States Engineer Corps); datum same as that of gage idiich was 
marked on the rails of inclines 1 and 2 leading from the South Fork to the ware- 
house, about 500 feet below the present gage, and which was established in 1884 
and read daily until January 1, 1915; upper part of old gage, reading from 54 to 
71 feet, was spiked to office of Col. Cole. The United States Weather Bureau ^ 
reports that ' *the old river gage was changed on several unknown dates and by 
amounts that are uncertain, so that readings prior to January 1, 1915, i^e not 
comparable by from 0.1 to 0.7 foot." New gage is read for the United States 
Geological Survey by L. M. Cheeley. 

Discharge measurements. — Flow of South Fork is measured from the highway 
bridge; the Cumberland above the South Fork is measured from a boat, from 
the Queen & Crescent Railroad bridge, or by means of floats, the method used 
depending on the stage; flow below the South Fork is the combined flow of both 
streams. 

Channel and control. — Channel considered permanent except for deposits of 
mud, which are washed away at high stages. Low-water control is crest of dam 
No. 21, 28 miles below Bumside; gage height of crest of dam, 1.47 feet. The dam 
is a recently built concrete structure, and probably little or no water leaks through 
dam or lock. 

Extremes op discharge. — ^Maximum stage recorded during year, 69.5 feet at 1 
a. m. January 29 (discharge, roughly, 157,000 second-feet); minimum stage, 
2.07 feet October 11 (discharge, 289 second-feet). 

1915-1918: Maximum stage recorded, that of January 29, 1918; minimum stage 
1.97 feet July 13 and 14, 1917, due to lowering of pool to flood steamer off bar 
below lock. 

The stage of January 29, 1918, is the maximum stage since December 15, 1884, 
the date of establishment of the United States Weather Bureau gage. 

IcE. — Stage-discharge relation seldom affected by ice. 

Regulation. — Stage at low water will be affected by any manipulation of the level 
of pool No. 21 at the lock. 

Accuracy. — Stage-discharge relation practically permanent; affected by ice during 
parts of December and January. Rating curve fairly well defined to 30,000 second 
feet (gage height approximately, 20 feet); above 30,000 second-feet curve is an 
extension and may be considerably in error. Gage read to hundredths twice 
daily. Daily discharge ascertained by applying mean daily gage hei^t to rating 
table. At low stages discharge relation may be affected by water entering be- 
tween the gage and the dam owing to heavy local showers in the basins of the small 
intervening tributaries. Records good for discharge of less than 30,000 second - 
feet. 

» DaUy river stages, pt. 12, p. 29. 
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Discharge meaguremenU of Cumberland River at Bunmde, Ky., duriitg the year ending 

SepL 30, 1918. 



Date. 



Apr. 11 I Pet«rson and Hopkins. 
June 17 I Hopkins and Kidwell.. 



Made by- 



Oa«e 



I 



Dis- 



bdght. eharge. 

FfH. I Sn.-ft. 
17.57 1 24,300 
3.44 532 



DaQy dMuarge, in seeond-feet, of Cumberland River at Burneide, Ky,,for the year ending 

Sept. SO, 1918. 

May. I June. July. Au?. ' Sept. 



Hay. 



2 

3 

4 



9. 
10. 

11.. 
12.. 
13. 
14., 
15.. 

16.. 
17.. 
1^., 
19.. 

ao. 

21, 
22. 
23. 
24. 
25. 

26.. 

r. 

2«., 
20. 
30. 
31. 



Oct. 



1,780 

1,430 

1,090 

912 

605 

(Wfi 
5fld 
508 
441 
378 



Nov. 



4,0W 
3,730 
3,040 
2,580 
2,130 

1,780 
1,540 
1,430 
1,320 
1,200 



303 


1,030 


325 


970 


378 


912 


425 


912 


362 


855 


378 


855 


362 


800 


♦V45 


800 


5,110 


605 


6,870 


605 


11.500 


646 


5,570 


ft45 


3,960 


645 


2,700 


616 


2,120 


560 


1,540 


542 


1,430 


524 


1,280 


524 


1,5*0 


508 


2,460 


482 


3,270 





Dec. 



Jan 



Feb. 



Mar 



Apr 




912 


2,500 


7,260 , 


012 


4,880 


6,74(» 1 


912 


9,900 


7,H20 


912 


9,150 


9,450 


912 


7,280 


10,400 , 


900 


4,800 


8,5.w ; 


900 


6,000 


7,400 1 


850 


11,000 


6,620 1 


800 


10,000 


6,140 


750 


18,900 


5,680 


6S0 


25,400 


5.460 1 


650 


19,100 


.'»,340 , 


650 


12,200 


4,880 , 


650 


9,000 


4,430 


700 


7,000 


14,800 1 


800 


5,500 


29,000 j 


900 


5,000 


22,400 


1,7J« 


4,:tOO 


14.300 ' 


2,130 


5.340 


IO.TjOO 


2,Va 


4,540 


^,%H\ 


4,540 


4,430 


7,540 


5,460 


27,900 


7,2ti() ' 


ft, 140 


115,000 


6,870 i 


5,460 


149,000 


1 


4,650 


101,000 




3,.tOO 


01,200 


i 



11,200 
13.000 
13,700 
12,100 
11,500 

9,450 
8,550 
7,540 
6,870 
6.260 , 

5,800 
5,570 
5.000 
4.420 i 
4,190 

4,420 I 
4.880 I 
5.340 ' 
5,460 
11,000 ' 

12,000 ! 

10,300 ; 

8,700 ' 
7,000 
5,800 
5,000 \ 



12.900 \ 
10,200 I 
53,300 
61,100 
39,000 
23,700 
15,200 
9,900 
7,820 
6,030 

5,4^ 
5,800 
6,740 
6,870 
6,260 

8,850 
18.1)00 

16, ion 

12,200 
9,000 

7,H20 
11,700 
12. .V)^ 
9.90<) 
8,100 



3,730 I 
3,380 
3.270 , 
3.9«) 
7,000 ; 

5,220 

4,760 

7,540 

.36,800 

37,000 



1,660 
1,660 
1,7S0 
1.660 
1,330 

1.140 

1,030 

912 

800 
695 



20,300 


Uh 


10,500 


560 


7,400 


533 


5,800 


578 


6,140 


695 


17,000 


745 


14,600 


2.240 


16,100 


4,420 


.30.. 300 


3.3.*<0 


15..'500 


3,040 


9,900 


2.810 


7,130 


3,840 


.>.800 


3,960 


4,»VoO 


3,.')00 


3.73<) 


3,620 


3,040 





1,890 I 
1,370 
1,140 
1,080 
1,140 I 

1,370 I 

1,200 ; 

970 I 

800 i 



533 
533 
490 
490 
433 

370 

401 

441 

441 

457 

490 

490 

626 

1,030 

1.430 

1,540 



533 
560 
533 

534 
490 
490 
490 
465 

449 
449 

490 
745 
550 

533 
533 
524 
449 
409 

370 
385 
516 
645 

578 



7,400 
6,030 
3,840 
2,460 
1,780 

1,260 

1,140 

1,030 

606 

626 

533 
533 
490 
516 
607 

607 
578 
533 
533 
533 

465 
449 
385 
332 
310 



Note.— Discharge, Dec. 11-22,31, Jan. 1-6, 11-14, and 21 23, estimated becaiise of ice effect. 

Monthly discharge of CumJberland River at Bumside, Ky., for the year ending Sept. 80 y 

1918. 

[Drainage area, 4,890 square miles.) 



DLscharge in second-feet. 



Month. 




i 




Per 


Run-off in 
inches. 




Maximum. 


Minimum. 1 


Mean. 


square 




• 




I 




mile. 




October 


11,500 


f 
303 1 


1,960 


0.401 


0.46 


November 


4,080 


4S2 


1,230 


.252 


.28 


December 


6,140 


524 . 


1.730 


.354 


.41 


January 


..• 149.000 


2,rj0o ; 


22,100 


4..12 


5.21 


February 


69,100 


4,420 


13,. 500 


2.76 


2.87 


March... 


13,700 


4.190 , 


7,590 


1.55 


1.79 


April 


61.100 


4,190 


14,. 300 


2.92 


3.26 


May : 


! 37,000 


3.040 1 


10,300 


2.11 


2.43 


June 


4,420 


:m , 


1,920 


.393 


.44 


July 


6,260 


370 


1.490 


.305 


.35 


August 


2,000 


370 i 


686 


.140 


.16 


September 


7,400 


310 


1,500 


.307 


.34 


The year 


1 149,000 


303 1 

1 


6,490 


1.33 


18.00 
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SURFACE WATER SUPPLY, 1918, PART ni. 



SOXTTB FORK OW OtmBSBLAND RIVXR AT nVZLSVZLLS. KT. 

Location. — One-fourth mile below Turkey Creek ferry on Greenwood-Monticrilo 
pike, 1 mile from Nevelsville, McCreary County. Little South Fork enters on 
left 1} miles above station. 

Drainage area. — ^1,260 square miles (measured on maps of Kentucky and Ten- 
nessee prepared by United States Geological Survey; scale, 1:500,000). 

Records available.— March 10, 1915, to September 30, 1918. 

Gage. — Vertical staff gage in 5 sections bolted to rock ledges on left bank; read by 
Ben Whitehead. A reference gage for use in referencing soundings at the meas- 
uring section, is attached to a tree on the left bank 110 feet below cable. 

Discharge MEAStJREMENTs. — ^Made from cable about 2,000 feet below gage or by 
wading at low stages. 

Channel and control. — Channel straight above and below; bed, compact gravel. 
Low-water control is partly the bed of the river below gage and partly a gravel 
bar about 2 miles below gage. Both are probably permanent. High-water 
control is bed of stream for several miles below gage, and may be slightly affected 
by foliage along the banks. 

Extremes op discharge. — ^Maximum stage recorded during year, 61.4 feet at 
5.30 p. m. January 28 (discharge, roughly, 84,300 second-feet); minimum stage, 
1.84 feet at 5.30 p. m. August 16 and 26 (discharge, 88 second-feet). 

1915-1918: Maximum stage recorded, that of January 28, 1918; minimum 
stage 1. 82 feet at 5.30 a. m. July 13, 1917 (discharge, 64 second-feet). 

Ice. — Stage-discharge relation seldom affected by ice. 

Regulation. — Operation of a small power plant short distance above gage may 
affect flow at extreme low water. 

Accuracy. — Stage-discharge relation probably permanent; affected by ice during 
parts of December and January. Rating curve well defined between 500 and 
25,100 second-feet, and fairly well defined below 500 second-feet; extended 
above 25,000 second-feet. Gage read to hundredths twice daily. Daily discharge 
ascertained by applying mean daily gage height to rating table. Records good. 

The following discharge measurement was made by Hopkins and Kidwell: 
June 15, 1918: Grage height, 2.43 feet; discharge, 235 second-feet. 

Daily discharge^ in second-feet^ of South Fork of Cumberland River at Nevelsville, Ky,, 
for the year ending Sept. SOy 1918. 

July. I Aug. , Sept. 



Day. 


Oct. 


1 


.500 


2 


371 


3 


296 


4 


244 


5 


195 


6 


190 


7 


177 


8 


151 


9 


140 


10 


134 


11 


134 


12 


147 


13 


151 


14 


147 


16 


140 


16 


136 


17 


134 


18 


130 


19 


2,570 
5,630 
2,430 
1,330 
910 


20 


21 


22 


23 


24 


685 


25 


525 


26 


452 


27. 


296 


28 


158 


29 


390 


30. .. 


740 


31 


1.520 



Oct. Nov. Dec. I Jan. ; Feb. Mar. I Apr. I May. June. 



1,450 
1,090 
850 
^85 
550 
500 
452 
430 
390 
371 
352 
333 
314 
314 
296 
296 
296 
278 
261 
261 
244 
244 
238 
231 
225 
218 
209 
201 
212 
2*4 



261 

296 I 
602 ; 
575 
475 I 
430 I 
410 I 
390 I 
390 I 
270 
330 I 
350 
350 1 
330 I 
310 ' 
290 , 
270 
260 , 

260 ; 

270 ' 
330 I 
370 j 
480 
520 , 
680 1 
1,500 
1,400 
1,300 
1,100 
900 I 
750 I 



750 

750 ; 

680 
670 
660 ' 
900 , 
1,800 , 
2,650 ' 
2,000 I 
1,600 
1,200 ' 
2,100 
4,400 
2,600 
5,100 
7,900 
4,300 
2,800 
2,000 
1,500 
1,350 
1,200 
1,150 
1,100 
1,050 
1,300 
16,300 
5% 100 
31,100 
15,400 
18, «X) 



7,930 
6,860 
4,190 
3,210 
2,500 
2,010 
2,150 
2,150 
1,940 
1,730 
1,940 
1,520 
1,520 
1,450 
1,330 
1,330 
1,270 
1,210 
1,150 
4,280 
7,800 
4, 870 
3,470 
2,730 
2,220 
2,290 
2,150 
1,800 



1,660 

I 1,520 

, 1,390 

i 1,270 

' 1,590 

i 1,590 

I 2,430 

' 1,940 

I 2, 150 

I 1,870 

I 1,940 

1 1,800 

I 1,660 

1,450 

1,450 

1,390 

1,330 

1,210 

1,150 

1,150 

1,520 

1,520 

1,390 

' 1,800 

2,810 

2,730 

I 2,500 

, 2,010 

' 1,730 

1,390 

1,270 



1,210 

1,150 

2,080 

8,810, 

6,980 ' 

3,740' 

4,190 I 

35,300 ! 

22,900 
8,580 ! 
4,970 
3,650 
2,810 
2,080 
1,800 
1,730 I 
3,740 , 
4,670 1 
.3,470 
2,970 
5,190 
7,300 I 
4,870 ' 
3,470 
2,650 
3,050 
5,410 
4,190 
3,470 
3,210 



2,810 

2,150 

1,800 

1,520 

1,330 

1,150 

1,030 

970 

970 

1,030 

850 

850 

2,730 

12,900 

6,220 

3,210 

2,500 

2,290 

1,520 

2,150 

2,730 

2,890 

6,100 

11,600 

4,770 

2,810 

2,010 

1,730 

1,330 

1,030 

850 



740 
685 
630 
602 
550 
675 
712 
685 
676 
500 
410 
352 
296 
261 
222 
201 
179 
177 
278 
244 
575 
795 
1,210 
575 
430 
390 
371 
314 
278 
261 



261 • 

333 ! 

333 ! 

314 I 

244 

195 ' 

165 

156 

212 

314 

296 

231 

179 

151 

134 

126 

120 

114 

114 

118 

118 

110 

118 

170 

170 

147 

138 

333 

575 

550 

740 



.850 
525 
410 ' 
278 
218 
179 
170 
156 ' 
140 • 
130 
118 
110 

98 i 

95 

92 

88 

108 I 
187 
174 
352 
333 
278 
218 
145 
• 122 
100 1 
170 ' 
278 I 
238 1 
261 j 
278 i. 



410 
550 
500 
850 
1,210 
1,730 
1,270 
685 
500 
352 
27H 
225 
195 
170 
156 
142 
138 
132 
130 
134 
130 
126 
122 
114 
114 
114 
114 
122 
151 
179 



NOTE.— Disobarge, Deo. 10 to Jan. 26, estimated because of ice effect. 



Digitized by 



Google 



OUMBBRLAKD RIVEB BASIN. 



89 



M<mUUy dim^utrge of South Fork of Cumberland River at Nevelsville^ Ky., for the year 

ending Sept, SO, 1918. 

[Drainage ar«a, 1,380 square miles]. 



MoDtta. 



October 

November.. 
December. , 

January 

Febnuury... 

March. 

Ap 



^; 



ay. 
Jmie., 

July 

August 

September.. 



The year. 



Disoharge in second-feet. 



Maximnm. 



5,630 

1,450 

1,500 

53,100 

7,030 

2,810 

35,300 

12,000 

1,210 

740 

850 

1,730 



53.100 



Minimum. 



Mean. 



130 

201 

260 

660 

1,150 

1,150 

1,150 

850 

177 

114 I 

88 

114 I 



401 

532 

6,070 

2,790 

1,700 

5,620 

2,830 

460 

235 

223 



1,820 



Per 
square 
mUe. 



0.541 
.318 
.422 
4.82 
2.21 
1.35 
4.46 
2.25 
.372 
.187 
.177 
.292 



1.44 



RuoKtffin 
inches. 



a62 

.85 

.40 

5.66 

2.80 

1.66 

4.06 

2.50 

.42 

.23 

.30 

.88 



10.63 



CAHSY FOBK VKAB BOOK ZSI.An>. TSHV. 

Location. — ^About 100 feet downstream from power house of Tennessee Power Co., 
half a mile downstream from mouth of Collins River, and 1 mile northwest of 
Rock Island, Warren County. 

Drainaoe area. — 1,640 square miles (measured from Post Route map). 

Records available. — November 14, 1911, to September 30, 1918. 

Gaok. — ^Bristol water-stage recorder known as gage No. 3, 100 feet downstream from 
power house and about half a mile downstream from Rock Island dam. This 
gage has been used since January 1, 1917. From March 26 to December 31, 1916, a 
Bristol water-stage recorder installed March 26, 1916, at site of staff gage known 
as gage 6 (No. 2), half a mile upstream from gage No. 3 and 300 feet downstream 
from Rock Island dam, was used. The closing of sluice gates in dam on December 
8, 1916, and diversion of flow through tunnel on December 12 made gage B use- 
less after December 7, 1916. Prior to March 26, 1916, daily mean stage was 
determined from ^ water-stage recorder known by the Billesby Co., as gage A, 
400 feet upstream from gage B, just above point at which dam is now built; date 
of installation of recorder not known. Backwater from dam began to affect 
stage-discharge relation at gage A on March 26, 1916. 
• Discharge measurements. — ^Formerly made from cable at gage B or from sluice 
ways in dam. No discharge measurements have been made since closing of the 
sluiceways on December 8, 1916. 

Channel and control. — ^Bed of stream above and below gage consists chiefly of 
solid rock; probably permanent. 

Extremes of discharge. — ^Maximum mean daily stage from water-stage recorder, 

16.28 feet January 28 (discharge, about 44,900 second-feet); minimum mean daily 

stage, zero on gage July 27, 28, and September 1, 26 (discharge, 140 second-feet). 

1911-1918: Maximum stage recorded, 13.2 feet April 2, 1912 (discharge, 107,000 

second-feet); minimum stage recorded, same as for 1918. 

Diversions . — None. 

REouLATioN.T-Considerable fluctuation caused by storage in reservoir and opera- 
tion of plant. 

Accuracy. — Stage-discharge relation practically permanent. Rating curve is fairly 
well defined between 300 and 9,000 second-feet, above which it is an extension. 
Daily discharge ascertained by applying to rating table mean viaily gage height 
obtained by inspecting gage-height graph. Records good except for extreme 
high and low stages. 

Cooperation. — Grage-height record furnished by Tennessee Power Co. 

No discharge measurements were made at this station during the year. 



Digitized by 



Google 



90 
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Daily discharget in second-feet^ of Coney Fork near Rock Island, Tenn,,for the year ending, 

Sept. SO, 1918. 



Day. 



1; 
2. 

5. 

4. 
6. 

6. 
7. 
8. 
0. 
10. 

11, 
12. 
13. 
14. 

16. 

6. 
17. 
18. 
19, 
20. 

21. 
22. 
23. 
24. 
25 

26. 
27 
28. 
20 
30. 
31 



Oct. 



1,870 
1,410 
1,410 
1,340 
1,260 

1,800 

1,200 

1,060 

915 

820 

760 
730 
675 
578 
450 

450 

450 

450 

1,450 

8,440 

2,620 
2,130 
1,370 
1370 
1,230 

1,200 
1,200 
1,120 
950 
2,320 
2,130 



Nov. 



1,050 
1,600 
1,630 
1,370 
1,260 

1,260 
1,260 
1,200 
1,300 
050 

050 
880 
880 
850 
820 

850 



850 
790 

675 
600 
625 
600 
660 

675 
650 
650 
660 
820 



Dec. 



700 
730 
650 
015 
1,450 

1,400 
1,300 
1,200 
1,300 
1,650 

1,450 
1,450 
1,400 
1,400 
1,450 

1,530 
1,530 
1,450 
1,300 
1,370 

1,410 
1,400 
2,050 
1,610 
2)730 

1,370 
2 520 
2,420 
1,570 
1,860 
1,610 



Jan. 



1,610 
1,010 
1,610 
1,120 
1,450 

1,530 
3,320 
3,880 
3,880 
1,860 

2,730 
8,440 
0,000 
6,670 
13,000 

14,200 
8,120 
6,940 
5,600 
2,840 

2,090 
1,530 
3,320 
2,220 
1,610 

4,600 
27,300 
44,000 
30,700 
35,300 
34,100 



Feb. 



22,100 
16,100 
16,000 
13,400 
8,760 

0,430 
0,480 
6,040 
6,410 
7,810 

3,450 
4,100 
4,030 
3,730 
5,060 

4,600 
7,810 
0,000 
7,810 
12,200 

14,200 
13,400 
10,800 
6,040 
4,520 

3,320 
2,180 
3,100 



Mar. 



1,730 
3,880 
1,370 
1,770 
3,320 

1,060 
1,410 
1,410 
4,100 
1,650 

1,530 
2,000 
2,040 
2,620 
2,420 

1,410 
1,400 
1,670 
1,730 
1,000 

6,020 
3,500 
3,730 
8,450 
7,510 

6,160 
4,030 
4,100 
2,220 
1,820 
1,000 



Apr. 



1,570 
2,080 
1,410 
1,060 
2,220 

3,450 
5,260 
32,100 
28,100 
18,500 

10,800 
6,160 
2,730 
4,520 
2,730 

4,350 
16,000 
16,600 
11,500 
11,200 

21,700 
16,000 
8,760 
6,040 
6,160 

4,520 
11,200 
4,350 
6,040 
6,040 



May. 



2,050 
5,600 
2,520 
1,060 
2,420 

3,450 
2,420 
1,610 
1,860 
1,860 

1,260 
1,260 
0,770 
25,300 
0,000 

7,510 
2,840 
3,600 
1,200 
1,000 

3,070 
3,070 
3,450 
11,000 
5,060 

2,620 
1,610 
2,420 
1,000 
1,300 
1.230 



June. 



1,060 
1,870 
1,230 
1,120 
1,370 

1,340 

1,200 

1,120 

790 

085 



1,200 
1,200 
1,230 
1,060 

880 
820 
880 
730 
610 

354 
434 

700 
085 
085 

1,120 
1,020 
1,090 
2,050 
1,770 



July. Aug. 



1,400 

880 

1,000 

1,260 i 

050 

1,020 I 
950 
610 
760 ' 

630 , 

85a 

820 

650 ; 



760 
578 
625 
385 
850 



850 
850 
850 



546 

TOO 
730 



8«pt. 



390 


555 


332 


478 


280 


332 


578 


225 


418 


280 


410 


262 


564 


173 


673 


248 


510 


188 


490 


192 


386 


256 


537 


250 


140 


501 


140 


532 


336 


410 


836 


242 


430 


210 



140 
155 
212 
222 
564 

1,020 
1,300 

850 
510 
4T0 

4SB 
4S8 

519 
615 



730 

700 
790 
675 
tOl 

398 
175 
ISS 
306 
250 

140 
615 
946 
175 
700 



Monthly discharge of Coney Fork near Rock Island, Tenn.,for the year ending Sept. SO, 

1918. 

[Drainage area, 1,640 square miles.] 



Month. 



October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

The year 



Discharge In second-feet. 



Maximum, i Minimum. 



8,440 

1,960 

2,950 

44,900 

22,100 

7,510 

32,100 

25,300 

2,950 

1,490 



1,300 



44,900 



450 

600 

650 

1,120 

2,180 

1,370 

1,060 

1,090 

364 

140 

173 

140 



140 



Mean. 



1,420 

966 

1,530 

0,500 

8,490 

2,770 

9,250 

4,100 

1,080 

621 

495 

478 



3,360 



Per 
square 
mile. 



I Run-offiD 
inches. 



a866 I 

.589 ^ 

.933 . 

6.82 I 

6.18 I 

1.69 I 

&64 

2.50 

.659 

.379 

.302 

.288 



2.05 



LOO 

LOS 
6.71 
&10 
L98 
«.» 
2.88 
.74 
.44 
.35 
.32 



27.81 
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coLLore Kxvn vkab bowi^avd, tews. 

Location. — At Henneesee's iron highway bridge, 1 mile below Mountain Creek, 2^ 
miles northwest of Rowland, Warren County, 5 miles southwest of Rock Island, 
and 8 miles upstream, by river, from junction with Caney Fork. 

Drainage area. — 800 square miles (measured by Tennessee Power Co.). 

Records available. — April 1, 1916, to September 30, 1918. 

Gaoe. — Chain gage on downstream side of bridge at middle of second span from 
right bank; read by Joe Keathley. Sea-level elevation of zero of gage, 795.86 
feet. 

Discharge measurements. — ^Made from upstream side of bridge or by wading. 

Channel and control. — Bed composed of rock, boulders, and sand. Channel 
fairly straight for a considerable distance above and below gage. Right bank 
is a steep rock bluff; left bank is low and subject to overflow above a stage of 8 feet. 
A series of rock and boulder riffles beginning just below bridge forms the control, 
probably permanent. 

Extremes of discharge. — ^Maximum stage recorded during year, 12.17 feet at 5 
p. m. January 28 (discharge, 23,200 second-feet); minimum stage recorded, 1.02 
feet at 7 p. m. September 16 (discharge, 92 second-feet). 

1916-1918: Maximum stage recorded, 14.1 feet at noon March 4, 1917 (discharge, 
28,900 second-feet); minimum stage recorded same as for 1918. 

By means of levels the elevation of marks of the flood of 1854 (exact date un- 
known), obtained from old residents nearby, indicates that stage rose to 32.6 feet 
(discharge estimated at 82,200 second-feet). Elevation of marks of the flood of 
1902 (exact date unknown), obtained in the same manner, indicates that stage rose 
to 27.2 feet (estimated dischai^ge, 66,000 second-feet). 

Ice. — Stage-discharge relation not affected by ice. 

Diversions. — None. 

Regulation. — Small mills upstream probably cause some diurnal fluctuation. 

Accuracy. — Stage-discharge relation practically permanent; not affected by ice. 
Rating curve well defined below 8,000 second-feet; above that point curve i^ an 
extension. Gage read to hundredths twice daily; during high water read oftener. 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Records good except above stage of overflow (about 8 feet, discharge, 11,300 
second-feet) when they are subject to error. 

Cooperation. — Gage-height record furnished by the Tennessee Power Co. 

Diicharge measurements of Collins River near Rowland , Tenn.^ during the year ending 

Sept. SO, 1918. 

[Made by L. J. HaU.] 




82287— 22—W8P47i 
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SURFACE WATER SUPPLY, 1918, PART III. 



Daily discharge, in secandrfeet, of CoUim River near Rowland, Tenn.yfor the year ending 

Sept. SO, 1918. 



Day. 



1. 
2. 
8. 
4. 

6. 

6. 
7. 
8. 
9.. 
10. 

11.. 
12. 
13.. 
14. 
15.. 

16.. 
17., 
18.. 
19.. 
20.. 

21., 
22.. 
28., 
24.. 
25., 



26. 
27. 



29. 
30. 
81. 



Oct 



840 
690 
564 
494 
454 

414 
858 
382 
318 
334 

318 
302 
802 

278 
294 

270 

242 

256 

1,100 

1,610 

663 
790 
627 
555 

486 

4M 



430 I 
1,460 I 
1,110 I 



Nov. 



890 
753 
668 
501 
655 

502 
462 
510 
446 
430 

423 
430 
462 
494 
462 

430 
430 
398 
374 



382 
374 
398 
374 
302 

818 
302 
318 
350 



Dec. 



510 
600 
600 
555 
537 

510 
478 
510 
780 
800 

708 
690 
627 
600 
578 

546 
528 
486 
537 
582 

654 

744 
810 
840 



820 
880 
800 
726 
672 
636 



Jan. 



582 
618 
600 
564 
546 



1,450 
1,340 
1,180 
1,030 

1,050 
2,610 
2,650 
2,170 
5,070 

4,460 
3,040 
2,330 
1,850 
1,630 

1,380 
1,270 
1,180 
1,100 
1,120 

1,530 
9,320 
21,700 
19,300 
14,500 
14,300 



Feb. 



Mar. 



6,760 
4,220 
8,8D0 
2,720 
2,240 

2,000 
2,060 
1,950 
1,780 
1,660 

1,600 
1,570 
1,640 
1,480 
1,380 1 

1,590 ' 
3,060 I 
2,600 
2,140 
4,800 

4,080 j 

2,960 

2,420 

2,070 

1,820 

1,720 , 

1,610 

1,470 



1,320 

1,180 

1,020 

953 

920 

910 
880 
840 
900 
986 

1,030 
964 
986 
910 
900 

840 
780 
771 
744 
762 

762 
780 
762 
870 
1,210 

1,140 
1,050 
942 
830 
810 
735 



Apr, 



735 
717 
726 
762 
910 

860 
2,020 
19,300 
14,000 
5,440 

3,800 
2,450 
1,960 
1,710 
1,470 

2,430 
3,860 
4,980 
3,860 
3,510 

4,460 
4,000 
2; 910 
2,250 
1,850 

1,610 
1,780 
1,500 
1,820 
1,600 



May. 



1,460 
1,250 
1,100 
1,010 
900 



800 
860 
800 
820 

840 
180 
800 
120 
000 

430 
880 
460 
220 
070 

350 
290 
840 
660 
270 

490 
250 
060 
880 
702 
708 



June. 



636 
564 
502 
510 
470 

446 
486 
646 
494 

438 

414 
382 
342 
326 
826 

286 
278 
286 
278 
663 

860 
564 
422 
866 
358 

326 
318 
318 
510 
422 



July. 



358 
318 



263 
268 



263 
256 



214 



207 
221 
214 

221 
214 
228 
256 



270 
256 
2S6 
242 

214 

207 
263 
256 
242 
818 
256 



Aug. 



249 
285 
285 
228 
207 

207 
180 
193 
180 
167 

167 
173 
167 
167 
148 

148 
156 
148 
140 
167 

173 
186 
178 
160 
152 

152 
160 
173 
152 
148 
342 



8«pt. 



SIS 
242 
207 
242 

m 

228 

228 
186 

leo 

144 
144 

160 
167 
101 

144 
125 
136 
12s 
124 

112 
97 
140 
136 
124 

136 

m 

186 
173 
173 



Monthly discharge 0/ Collins River near Rowland, Tenn., for the year ending Sept. SO, 

1918. 

[Drainage area, 800 square miles.] 





Discharge in seoond-feet. 




Month. 


Maximum. 


Minimum. 


Mean. 


Per 

square 
mUe. 


Rim-offln 
inches. 


October 


1,610 

890 

880 

21,700 

6,760 

1320 
19,300 

8,120 
860 
358 
342 
398 


242 
302 
478 
546 
1,380 
786 
717 
708 
278 
207 
140 
97 


557 
454 

651 

3,940 

2,450 

'919 

3,300 

1,700 

438 

251 

182 

175 


a606 
.568 

.814 
4.92 
3.06 
L15 
4.12 
, 2.12 
.548 
.314 
.228 
.219 


am 


November 


.6S 


December 


.94 


January 


&67 


February 


119 


March... 


1.33 


April 


4.60 


mSv!:. :::::::::::::!:.:;....:!:!!!:.:. !....!.. 


2.44 


June 


.61 


July .. . 


.36 


August 

September .* 


.36 
.24 








The year 


21,700 < 97 1.240 


1.55 


2L07 













Digitized by 



Google 



TENNESSEE RIVEK BASIN. 93 

TENNESSEE BIVEB BASIN. 
FBXVCH BROAD RTTXK AT ABBEVILLE, H. 0. 

Location. — At new concrete hi^way bridge which replaced old Smith's Bridge, 
washed out July 16, 1916, 1 mile below Southern Railway station at Asheville, 
Buncombe County, and 2 miles below mouth of Swannanoa River. 

Draixaoe area. — 987 square miles. 

Records available.— January 1, 1905, to July 16, 1916; January 1, 1917, to Sep- 
tember 30, 1918. Records were obtained at Bingham School Bridge, about 3 
miles below Asheville, from September 17, 1895, to December 31, 1901. 

Gaoe. — Vertical staff, graduations from— 2.0 to 14.7 feet stamped on right downstream- 
tskce of third pier from right bank. The original gages, a vertical staff attached 
to one of the bridge piers of the old Smith's Bridge and an auxiliary chain gage 
(for obtaining readings below zero) attached to that bridge, were used until the 
flood in July, 1916. All gages set to same datum. From January 1 to November 
21, 1917, readings were obtained from a temporary staff gage set at different datum; 
readings reduced to datum of present gage. Gage read by O. S. Snook. 

Discharge mbasurbmbnts. — ^Made from highway bridge. 

Channel and control. — ^Bed composed chiefly of rock; practically permanent. 
Control formed by rock shoal and concrete piers of Southern Railway bridge; 
permanent, though piers of bridge may become choked with debris during ex- 
treme floods, causing backwater at gage for short periods. 

Extremes of discharge. — Maximum stage recorded during year, 5. feet at 5 
p. m. January 28 (discharge, 12,200 second-feet); minimum stage recorded, —0.6 
foot December 21, September 3-4 and 16-18 (discharge, 760 second-feet). 

1905-1918: Maximum stage, 24.13 feet July 16, 1916, determined by levels from 
flood marks November 21, 1917 (discharge not determined; stage-discharge rela- 
tion probably affected by backwater from drift lodged against the Southern Rail- 
way bridge). Maximum stage recorded before or after the flood in July, 1916, 
7.8 feet January 23, 1906 (discharge, 25,800 second-feet). Minimum stage re- 
corded, -0.7 foot September 16 and 20, 1907 (discharge, 380 second-feet). 

Ice. — Stage-discharge relation seldom affected by ice. 

Diversions. — None. 

Regulation. — Slight diurnal fluctuation may be caused by operation of small mills 
upstream. 

Accuracy. — Stage-discharge relation practically permanent, except as affected by 
ice during December and January. Rating curve well defined below 10,800 
second-feet. Gage read to tenths once daily. Daily dischaige ascertained by 
applying daily gage height to rating table except for periods of ice effect. Records 
good. 

Cooperation. — Gage-height record furnished by United States Weather Bureau. 
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SURFACE WATER SUPPLY, 1918, PART III. 



Disdiarge meastirements of French Broad River at AshevUU, N. C, during the year ending 

Sept, SOy 1918. 



Date. 


Made by- 


QaM Dto> 
he^t. cbaije. 


H&r. 1 


T^. T, Ran ,,. , 


FetL ' See -ft. 
a 48 1,» 
.40 1,74B 


Ifoy 28 


C. O. Paulsen 





Daily ditduurge, in tectrnd-feet, of French Broad River at Atheville, N. C, for the year 

ending Sept. 30, 1918. 



Day. 



Oct. , Nov. Dec Jan. 



Feb. Mar. Apr. May. June. ' July. Aug. ' Sept. 



1 1,640 , 

2 1,420 I 

3 1,420 I 

4 1,310 

5 ! 1,310 I 



1,750 
1,420 
1,&30 . 
1,310' 
1,310 



-\- 



1,020 

1,020 i 

990 

930 

930 



6 1,310 I 1,420 I 930 

7 1,210 I 1,310 I »40 

8 - 1,210 1,210 840 

9 ' 1,310 ! 1,310 t 1,030 

10 j 1,420 1,210 1,020 

11 1 1,310 1,210 

12 ; 1,310 1,210 • 

13 1,310 1,310 

14 ' 1,110 1,210 

15 1,020 1,210 



1,420 
1,310 
1,110 ' 
1,110 , 

1,210 
2,360 
2,100 
1,530 



5,750 
4,060 
4,050, 
3,480 ' 
2,500 

1,980 
1,980 . 
1,980 
1,980 
1,980 



2,100 
1,860 
1.750 
1,640 
1,750 



1,420 
1,420 
1,420 
1,420 
1,420 



1,750 1,490 
1,750 ; 1,750 
1,750 ' 1,980 
1,640 i 5,900 
1,640 3,670 



2,360 
1,960 
1,750 
1,750 
1,530 

1,530 
1,530 
1,530 
2,100 
1,980 



16. 
17. 
18. 
19. 
20. 

21.. 
22.. 
23.. 
24. 
25. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 



1,110 1,210 

1,020 1,110 I 

1,020 1,110 * 

1,640 1,210 ' 

5,750 { 1,110 

2,500 1,110 
2,100 , 1,110 
1,860 I 1,020 
1,530 I 1,030 
1,310 1,020 



1,420 
1,310 
1,310 
1,420 
2,230 
2,230 



1,020 

1,020 

1,020 

930 

930 , 



930 
930 
840 
840 
840 ' 

840 
760 , 
760 
760 
760 I 

760' 

930 
1,020 
1,020 
1,020 

1,020 
1,110 
1,020 
1,020 
840 
840 



1,980 . 1,750 

4,630 2,100 > 1,640 

2,100 I 1,640 

1,980 , 1,640 



2,500 ' 1,980 



3,670 
2,500 
2,360 



I,9S0 
2,100 
2,500 



1,860 I 2,360 
.| 3,670 

.1 3,670 
.; 3,130 
.1 2,500 
. 2,360 
.; 2,100 



3,300 



2,230 
2,230 



6,500 2,100 

10,400 ' 

8,900 

8,620 I 



2,650 ! 1,750 1,310 
2,500 1,640 1,310 
2,100 1,530 1,310 
1,980 2,360 1,210 
1,640 1,860 • 2,100 I 1,210 



1,310 
1,210 
1,210 , 
2,970 ' 
1,640 , 



2,100 
1,530 
1,310 
1,210 
1,110 



1,210 I 1,110 
2,500 ; 1,110 
1,800 ! 1,030 
1,530 1,210 
1,530 1,110 



1,530 
1,530 
1,530 
1,530 
1.420 , 

1,980 
1,750 
1,530 
2,230 
2,100 

1,860 
1,640 
1,640 , 
1,530 
1,530 
1,420 I 



1,860 ' 
1,860, 
1,750 
1,750 ■ 
1,860 



1,640 
1,530 
1,640 
1,530 
1,860) 



1,110 
1,U0 
1,750 
1,210 
1,210 



1,980 I 2,360 i 1,040 
1,980 , 1,980 , 3,670 
1,860 I 2,100 I 1,860 
1,750 j 1,980 , 1,640 
1,640 2,360 ' 1,310 



1,640 
1,860 
1,750 
1,640 
1,640 



2.380 
2,360 
1,860 
1,750 
1,530 
1,530 



1,640 
1,530 
1,310 
1,210 
1,530 



1,U0 
1,110 
1,110 
1,110 
1,000 { 



1,860 
1,530 
1,530 . 
1,110 
1,0S), 

1,020; 
990 
930 
930 , 

1,530 ' 



1,420 . 

1,530 

1,110 i 

930 

840, 



990 930 

990 1,210 

1,210 1,420 

1,020 i 2,500 

990 , 1,750 

no 1,210 I 

990 , 1,020 ; 
1,750 ! 990 
1,210 910 
1,110, 830 



1,020 
1,310 i 
1,420 < 
1,530 
1,420 j 
2,360 > 



840 

930 

840 

1,210 

1,210 

1,020 



1,020 
MO 
760 
760 
SID 

i,a» 

1,110 
1,210 
1.310 
1,110 

1,0» 
1,080 

sse 

840 
810 

760 

?60 

760 

1.110 

1,210 

»^ 

1,310 

1,210 

^ 9» 

. 840 

tsio 

^« 

1,310 
1,020 

* 930 



Note.— River frozen Dec. 14-20, 30-31, Jan. 1, 10, 11, 13. 14, and 20-36; gage not read. Discharge Dec 
14-20, 30, and 31 estimated. 

Monthly discharge of French Broad River at Asheville, N. C, for the year ending Sept, 

SO, 1918. 
[Drainage area, 987 square miles.) 



Month. 



Discharge in second-feet. 



Maximum. Minimum. 



' Per 
Mean, i square 
' mile. 



Run-off in 

inches. 



October 5,750 1,020 

November 1,750 I 930 

Def«mber 1,110: 760 

February ! 5,750 1,980 

March I 2,230 1,420 

April I 5,990 1,420 

May 2,360 1,530 

June I 3,670 1 1,110 

July 2,360 I 930 

AueiLst , 2,500 I 840 

September 1,310 760 



1,590 I 
1,200 

914 
2,600 
1,700 
1,990 
1,860 I 
1,570 I 
1,240 
1,200 

977 1 



1.61 
1.22 

.926 
2.63 
1.72 
2.02 
1.88 
1.50 
1.26 
1.22 

.990 



1.86 
1.36 
1.07 
2.74 
1.08 
2.25 
2.17 
1.77 
1.4£ 
1.41 
1.10 
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TENKESSEE RIVEB BASIN. 95 

TEVHE8SXB BIVZ& AT GHATTAITOOOA, TEW. 

Location. — ^At Walnut Street Bridge in Chattanooga, Hamiltc^i County, just below 
Chattanooga Island, 3 miles above mouth of Chattanooga Creek, 4 miles below 
mouth of Chickamauga Creek, 33 miles above Hales Bar dam, 188 miles below 
junction of French Broad and Holston rivers, and 464 miles above mouth of 
Tennessee River. 

Drainage area. — 21,400 square miles (measured on topographic maps). 

Records available.— April 1, 1874, to October 21, 1913; March 1, 1916, to September 
30, 1918, when station was discontinued. 

Oaoes. — Two gages, 7 miles apart and set to same datum, are used at this station to 
determine variation in slope of water surface caused by operation of power plant 
and locks at Hales Bar dam, as^he station is within influence of backwater from 
the dam. Gage No. 1 consists of a sloping section of iron (railroad T rail) bolted 
to rock and a vertical timber attached to the rock ^lif! on left bank about 200 
feet upstream from Walnut Street Bridge; read by L. M. Andress from October 1, 
1917, to February 9, 1918, and by J. B. Miller after that date. Gage No. 2 is a 
vertical staff gage in three sections, fastened to trees on left bank about 100 feet . 
above Cincinnati Southern Railroad bridge 7 miles upstream from Chattanooga; 
read by Floyd Gooden from October 1 to November 10, 1917, and by M. M. Swafford 
from March 1 to September 30, 1918. Prior to October 21 , 1913, gage No. 1 was used 
alone, but on that date backwater from Hales Bar dam began to affect stage- 
discharge relation, and the station was abandoned until March 1, 1915, when 
gage No. 2 was installed. 

Discharge measurements. — Made from downstream footway of Walnut Street 
Bridge. 

Channel and control. — Channel practically permanent. Control now formed 
by the Hales Bar lock and dam and power ptant. 

Extremes op discharoe. — Maximum stage recorded during year, 42.45 feet (gage 
No. 1) at 7 a. m. February 2 (discharge, 270,000 second-feet); minimum dis- 
charge recorded, 8,000 second-feet December 17. 

1874-1918: Maximum stage recorded, 54.0 feet at 7 a. m. March 1, 1875 (dis- 
charge, 361,000 second-feet); minimum stage recorded, zero on gage September 
11-14, 1881, and September 19, 1883 (discharge, 4,800 second-feet). 

Ice. — Stage-discharge relation not affected by ice. 

Diversions. — None. 

Requlation. — See ** Accuracy.*' 

Accuracy. — Stage-discharge relation affected by changes in slope of water surface 
caused by operation of power plant at Hales Bar dam and by rising and falling 
stages. Discharge determined by slope method (see Water-Supply Paper 345) 
except for periods indicated in footnote to daily discharge table. Bating curve 
well defined between 11,500 and 363,000 second-feet. Gages are read to hun- 
dredths twice daily, but means are subject to error due to diurnal fluctuations. 
Records fair. 
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SURFACE WATER SUPPLY^ 1918, PART III. 



Discharge mtasvLremenis of Tennessee River at Chattanooga, Tenn., during the year 

ending Sept. SO, 1918, 





Made by- 


Gage height. 


1 


Madeby- 


Gage height. 


Dis. 
obais». 


Date. 


Gage 
No.l. 


Gage 
No. 2. 


Gage Gage 
Nal. Na2. 


Nov. 14 L.J. Hall 

Feb. 2 Paulsen and HbU 

1 


Fed. 

8.00 

42.10 


Feet. 
9.87 


n,'606 '! Feb. 5 
260,000 j Mar. 29 


C. G. Paulsen 

L.J.HalL 


1 1 
Ftd. Put. 8ee.-ft. 
22.14 25.07 1 W,SOO 
12.23 10.73 M,7« 

1 ' 



Daily discharge, in second-feet, of Tennessee River mt Chattanooga, Tenn., for the year 

ending Sept. SO, 1918. 



Day. 


Oct. 


, 


23,800 


2... 


20,900 


3... 


17,900 


4... 


16,200 


6... 


14,200 


6... 


14,200 


7... 


13,700 


8... 


13,000 


9... 


12,600 


10... 


12,200 


11... 


12,200 


12... 


12,700 


13... 


12,900 


14... 


12,200 


15... 


11,800 


16... 


12.400 


17... 


12,600 


18... 


11,600 


19... 


12,200 


20... 


14,800 


21... 


20,700 


22... 


25,000 


23... 


21,700 


24... 


20,100 


25... 


17,800 


26... 


15,700 


27... 


15,300 


28... 


14.900 


29... 


14,000 


30... 


15,100 


31... 


14,600 



Nov. ' Dec. 



16,200 
17,400 
16,400 ' 
15,900 
U,300, 

15,100 I 
15,300 
14,700 ' 
14,500 : 
14,500 ! 



8,400 
8,800 
8,400 
8,800 
9,200 

8,800 
8,800 
9,800 
10,400 
9,800 

10,400 
10.800 
8,800 
8,800 
8,800 

8,400 
8,000 
8,800 
11,600 
11,300 

11,000 
10,500 
10,000 
9,700 
9,290 

12,100 
12,900 
14,000 
14,200 
14,300 
14,000 



Jan. I Feb. 



Mar. 



11.600 
12,200 
11,900 
11.900 
11,900 

11,600 
11,900 
15,400 
18,200 
19,700 

21.400 
30,400 



263,000 
266,000 
200,000 
167,000 
104,000 



37,500 
36,000 
32,200 
30,900 
27,800 



71,500 i 27,100 
59,200 26,600 
53,100 < 26,600 
48,900 26,600 
45,900 28,600 

42,900 33,700 
42,900 I 39,500 
29,200 , 41,700 35,200 
34,800 ! 42.900 34,200 
34,200 I 42^900 31,800 



47,700 
53,900 
52,700 
45,900 
37,100 

30,300 
26,200 
23,700 
20,700 
21,400 

23,400 
25,100 
47,700 
143,000 
182,000 
232,000 



I 41,700 

' 47,700 

53,400 

54,400 

53,400 

56,600 
65,500 
65,600 
58,000 
51,400 

46,500 
42,300 
39,400 



i 29.500 

28,600 

29,500 

I 27,900 

I 26,400 



Apr. 



26,600 
26,900 
28,900 
31,800 
37,800 



30,400 
27,200 
26,100 
26,100 
32,100 

30,600 
30,300 
58,200 
83,200 
73,500 

67,600 
72,800 
63,900 
51,800 
39,800 

37,800 
45,100 
51,000 
55,700 
57,000 

64,800 
I 69,500 
I 66,300 

59,300 
I 53,000 



45,200 I 52,200 
57,900 I 50,600 



59, 100 
52,700 
44,700 
36,800 



49,700 
44,300 
41,900 



May. I June. 



'*0,700 ; 23,400 
38,600 I 22,500 
36,700 19,000 
35,200 I 17,600 
32,600 , 16,400 



July. 



28,600 , 
27,800 • 



18,900 
21,200 
27,000 I 25,200 
25,400 28,500 
26,400 22,700 



30,300 
36,200 
40,300 
54,300 
70,800 

62,000 
50,800 
43,100 
36,200 
35,600 

32,200 
32,800 
34,500 
42,200 
45,100 

37,500 
30,300 
29,100 
28,500 
27,900 
24,300 



20,700 
19,300 
17,500 
17,800 
19,500 

16,200 
15,300 
15,500 
15,800 
18,400 

18,800 
21,300 
44,000 
66,600 
57,000 

39,900 
31,900 
29,200 
26,700 
32,400 



30,500 
30,700 
27,200 
27,600 
25,600 

22.800 
20,500 
19,600 
17,200 
16,400 

17,900 
17,700 
16,000 
15,000 
14,400 

18,500 
13,400 
13,900 
14,500 
14,500 

15,100 
14,200 
13,800 
14,200 
14,000 

14,300 
16,000 
17,700 
16,500 
18,500 
20,600 



Aug. I Sept. 



21,900 
23,100 
21,000 I 
18,200 j 
15,800 

14,200 ' 
14,000 
13,600 I 
13,500 
13,000 I 

12,700 
12,500 
14,000 
17,900 
16,000 

14,500 
14,000 
13,000 
12,900 
14,800 

17,000 
18,300 
15,300 
13,500 
12,700 

11,900 
11,600 
11.500 
11,200 
11,600 
11,900 



11,900 
11,200 
14,300 
17,800 
18,900 

14,000 
13,000 
12,100 
12,500 
13,400 

13,000 
14,500 
14,900 
14,000 
13,100 

12,800 
12,400 
12,300 
12,700 
12,600 

12,700 
14.000 
15,800 
15,700 
15,100 

14,800 

i4,aoo 

19,500 
18,300 
13,000 



Note.— Discharge record Dec. 1-18, Jan. 6-29, and Feb. 4>28 furnished by Tennessee Power Co.; dlF 
charge determined from the gage-height record for the company's gage below Hales Bar dam, the dbcham 
thus obtained being corrected for increase or decrease in storage In order to obtain the natural flow. Db* 
charge for other periods obtained by slope method. 



Digitized by 



Google 



TENNESSEE RIVER BASIN. 



97 



MorMy di$chargi of Tennessee River at Chattanooga, Tenn., for the year ending Sept. 

SO, 1918, 

[Drainage area, 21,400 square miles.) 



H(mtb. 



October 

November 1-10, 

December 

January 

Febnuiy 

Maroh 

April 

Slay 

June. 

July 

August 

September , 



Discharge in seocmd-feet. 



Maximum. 


Minimum. 


Mean. 


25,000 


11,600 


15,500 


17,400 


14,500 


15,500 


14,300 


8,000 


10,300 


232,000 


11,600 


41,900 


280,000 


39,400 


77,400 


59,100 


26,400 


34,300 


83,200 


26,100 


50,400 


70,800 


24,300 


36,900 


57,000 


15,300 


25,000 


30,700 


13,400 


18,200 


23,100 


11,200 


14,700 


18,900 


11,200 


13,800 



Per 
square 
mile. 



724 
724 

481 
96 
62 

60 i 
36 ! 
72 I 

850 I 
687 , 

645 ! 



Run-off in 
inches. 



0.83 
.27 
.55 
2.26 
3.77 
1.64 
2.63 
1.98 
1.30 
.98 
.79 
.72 



TEinrZSBEX RIVXK AT FLORENCE, ALA. 

Location. — At Southern Railway bridge at lower end of Fattens Island, just below 
Little Muscle Shoals, I mile south of Florence, Lauderdale County, 3 hiiles above 
upper end of Sevenmile Island, 208 miles below Chattanooga, Tenn., and 256 
miles above mouth of river. 

Drainage area. — 30,800 square miles. 

Records available.— November 7, 1871, to September 30, 1918. 

Gaoe. — Rod gage consisting of four sections of steel, three-eighths inch by 1\ inches, 
attached to right face of stone draw pier, which has batter of 1 inch to the foot. 
These sections form one continuous gage, graduated from —1.92 to 33.5 feet; 
read by R. E. Cobum. Zero of gage is 400.85 feet above sea level. For descrip- 
tion of gages used prior to September 30, 1913, see Water-Supply Paper 353, 
page 151. 

DiscHAROE MEASUREMENTS. — Prior to May, 1918, made from downstream side of 
highway section (the low-level or through section) of 17-span combined railway 
and highway bridge. Special care was necessary to counteract effect of obstruc- 
tion of current by piers. During summer of 1918 measurements were made from 
boat at a section three-quarters of a mile below gage. 

Channel and control. — Bed rocky, rough, and uneven; probably permanent. 
Control is practically permanent. 

Extremes of discharge. — ^Maximum stage recorded during year, 22.0 feet, after- 
noon of February 6 (discharge, 276,000 second-feet); minimum stage recorded, 
—0.3 foot, afternoon of September 1 (discharge, 10,400 second-feet). 

1871-1918: Maximum stage recorded, 32.5 feet at 10 and 12 p. m. March 19, 
1897 (discharge, 444,000 second-feet; supersedes figure previously published); 
minimum stage recorded, —0.8 foot September 18, 1878 (discharge, 7,350 
second-feet). 

Ice. — Stage-discharge relation not affected by ice. 

Diversions. — None. 

Regulation. — Operation of power plant at Hales Bar lock and dam, 175 miles up- 
stream, may cause some diurnal fluctuation in low-etage flow. 

Accuracy. — Stage-discharge relation practically permanent. Rating curve is well 
defined above 12,000 second-feet. Gas^e read to tenths twice daily: oftener 
during high water. Daily discharge ascertained by applying mean daily gage 
height to rating table. Records good. 

Cooperation. — Gage-height record furnished by Mississippi River Commission. 
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Discharge measurements of Tennessee River at Florence^ Ala.j during the year ending 

Sept. SO, 1918. 



Dat9. 



Made by— 



! Oaee 
; height. 



Dis- I 
charge. 



Date. 



Made by— 



Oan 

height. 


Dis- 
charge. 


Fed. 


Sm.ft, 


8.35 


81,000 


6.15 


57.400 


5.37 


50,000 


2.10 


23,400 


1.74 


X,900 


1.72 


2o,aoo 


1.06 


21,900 



Oct. 30 
Nov. 25 
Feb. 3 
Apr. 1 

May 14 
17 



I Fett. 

L.J.HaU I 1.07 

....do I .25 

Paulsen and Hall 19. 55 

L.J.HaU ; 5.47 

....do I 3.4S 

Paulsen and .\dams 8. 56 

Hall and Wright 9.08 



Sec.^U 
17,100 
12,800 ; 

230,000 I 
52,500 
36,400 ; 
83,900 
91,800 I 



May 18 

20 

21 

June 24 

July 31 

Aug. 1 

2 



HaU and Wright. 

do Z... 

do 

HaU and Adams 
L. J. HaU 

do 

do 



Note.— Measurements made in May, June, July, and August were made from boat at a section thres^ 
fourths mile below gage. 

Daily discharge, in seoond-feet, of Tennessee River at Florence, Ala. y for the year ending 

Sept. SO, 1918. 



Day. 


Oct. 


Nov. 
19,600 


Dec. 

12,700 


Jan. 


Feb. 


Mar. 


Apr. 


May. 
75,500 


June. 


July. 


Aug. 


Sept. 


1... 


25,400 


17,200 


228,000 


57,900 


53,400 


36,000 


42,800 


21,600 


10, M) 


2... 


25,400 


20,200 


12,700 


16,700 


240,000 


53,400 


48,000 


69,300 


35,200 


41,200 


21,600 


*S'!!S 


3... 


24,600 


20,200 


12,700 


16,700 


240,000 


51,600 


42,800 


60,600 


32,600 38,600 


23,100 


13,300 


4... 


28,100 


19,000 


12,700 


17,200 


253,000 


48,000 


37,800 


57,000 


31.000 36,000 


23,800 


14,700 


6... 


25,400 


20,200 


13,200 


16,200 


269,000 


44,600 


36,000 


53,400 


29,300 34,400 


23,800 


13,700 


6... 


23,100 


19,000 


13,200 


14,700 


274,000 


42,800 


34.400 


50,^700 


27,700 ' 31,000 


23,100 


15,200 


7... 


20,200 1 18,400 


13,700 


14,700 


263,000 


39,400 39,400 


46,200 
45^400 


24,600 ! 29,300 


20,200 


17,900 


8... 


17,<S00 


17,800 


13,700 


14,700 


244,000 


38,600 83,200 


23,100 27,700 


18,400 


19,000 


9... 


16,700 


16,700 


13,700 


16,200 
17)200 


184,000 


37,800 1127.000 


42.800 


23,100 26,100 


16,200 


16,700 


10... 


15,700 


16,700 


13,200 


133,000 


37,800 


154,000 


41,200 


23,100 21,600 


14,700 


14,70) 


11... 


14,700 


16,200 


13,700 


21,600 


90,200 


36,000 


154,000 


42,000 


24,600 19,600 


14,700 


13,700 


12... 


13,700 


16,200 


14,700 


27,700 


70,300 


36,000 


138,000 


39,400 


24,600 19,000 


14,200 


H'iJS 


13... 


13,200 


15,700 


15,200 


31,000 


64,300 


37,800 


114,000 


58,800 


24,600 


18,400 


13,700 


*f'i5 


14... 


12,700 


15,200 


15,200 


42,000 


60,600 


41,200 


96 200 


83,200 


23,800 


18,400 


13,700 


14,700 


15... 


12,200 


14,700 


16,700 


55,200 


58.800 


44,600 


87,800 


83,200 


23,100 


19,000 


13,200 


15,200 


16... 


12,200 


14,200 


14,700 


08,300 


58,800 


42.800 


74,400 


85,400 


20,200 


17,800 


13,700 


15,200 


17... 


11,800 


14,200 


13,700 


76,600 


63.300 t 41,200 


72,300 


90,200 


18,400 


16,700 


16,700 


\VZ 


18... 


li;800 


13,700 


12,700 


77.700 


74,400 37,800 


92.600 


83,200 


18,400 


16,700 


16,700 


*i^^S 


19... 


11,800 


13,200 


11,800 


81,000 


83.200 


36,000 1103.000 


68.300 


18,400 


17,800 


16,700 


?yl 


20... 


12,700 


13,200 


11,800 


74,400 


86,600 


35,200 


99,800 


58,800 


17,800 


17,200 


14,700 


11,800 


21... 


12,700 


13,200 


11,800 


64,300 


95.000 


36,000 


99.800 


51,600 


17,200 


16,700 
17^800 


13,700 


11, «» 


22... 


1.5,700 


13,200 


12,200 


56, 100 93, 800 


37,800 101,000 


44,600 


19,000 


13 200 


11,800 


23... 


19,000 


12,700 


13,700 


52,500 , 93.800 


36,000 1102,000 


42.800 


22,400 


19,000 


13.700 


11,400 


24... 


20,200 


12,200 


13.700 


49, 800 90, 200 


35,200 , 98,600 


44,600 


24,600 


17,800 17,200 


11,400 


25... 


23,100 


12,200 13,200 


42,000 ' 86,600 


36,000 I 90,200 


45,400 


26,900 


18,400 ; 18,400 


10,« 


26... 


23. 100 


12,700 


14,200 


36,000 78,800 


39,400 : 81,000 


46,200 


49,800 


17,800 ' 16,700 


12,700 
10,700 
14,700 


27... 


21,600 


12, 700 14, 700 


17,S00 70,300 41,200 72,300 51,600 ; 56,200 


17,200 14,700 


28... 


19,000 


12,700 1 15,200 


5M,M)0 62,400 46,200 68,300 i 48,900 i 51,600 


20,200 13,700 


29... 


17,800 


12,700 ; 1.1,200 


90,200 57,000 


70,300. 


42,800 - 43,700 


20,200 1 12,700 


30... 


16,700 


12,700 I.>.200 


151^,000 1 62,400 


76,600 


39,400 1 48,000 , 19.000 12,200 j 


31... 


17,800 




15,700 


20^,000 





ofi,800 




36,000 




20,200 


11,800 
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Monthly Hacbarge of Tennessee River at Florence, Ala., for the year ending Sept. SO, 1918. 
[Drainage area, 30,800 square miles.l 



Month. 



Discharge in second^eet. 



Maximiun. > Minimum. Mean. 



Par 
square 
mUa. 



Run-off in 
inches. 



October 

Noveipber 

December 

January 

Februaiy 

March 

April 

May 

June 

July 

August 

September 

The year 



26,100 

20,200 

1«,700 

208,000 

274,000 

62,400 

1^,000 

90,200 

55,200 

42,800 

23,800 

19,000 



11,800 I 
12,200 I 
11,800 
14,700 , 
58.800 I 
35,200 
34,400 I 
36,000 I 
17,200 ; 
16,700 , 
11,800 : 
10,900 



17,900 
15,400 
13,800 
50,500 
132,000 
42,800 
84,900 
65,800 
28,600 
23,000 
16,500 
13,900 



0.581 
.500 
.448 
1.64 
4.29 
1.39 
2.76 
1.81 
.929 
.747 
.536 
.461 



274,000 



10,900 i 40,600 



1.32 



0.67 

.56 

.52 

1.89 

4,47 

1.60 

3.08 

2.09 

1.04 

.86 

.62 

.50 



17,90 



SOITTH FORK OF H0L8T0H RIVER AT BLUFF GITT. TBRK . 

Location. — ^At highway bridge at Bluff City, Sullivan County, 300 feet below Vir- 
ginia A Southwestern Railway bridge, 1 mile below mouth of Indian Creek, and 
10 milee above mouth of Watauga River. 

Dbainaoe area. — 828 square miles. 

Records available .—July 17, 1900, to September 30, 1918. 

Gaoe. — ^Vertical staff attached to downstream side of bridge pier nearest the right 
bank; read by W. C. Massengill. 

Discharge measurements. — ^Made from downstream side of highway bridge; or from 
raibroad bridge 300 feet above, where section is much better. At low stages the 
current becomes sluggish. 

Channel and control. — Bed of river very rough. Control consists of a shallow 
ledge; jwobably permanent. Depth and velocity of current very irregular. 

Extremes of discharge. — Maximum stage recorded during year, 9.1 feet January 
29 (discharge, 15,100 second-feet); minimum stage recorded, zero on gage Decem- 
ber 12 and 13 (discharge, 185 second-feet). 

1900-1918: Maximum stage recorded, 11.45 feet February 28, 1902 (discharge, 
33,000 second-feet); minimum stage recorded, — 0.1 foot October 16 to 19, 21 to 
26, 28 to 31, and November 1, 1904 (discharge, 150 second-feet). 

Ice. — Stage-discharge relation not affected by ice. 

Regulation. — Operation of small mills upstream causes some diurnal fluctuation. 

Accuracy. — Stage-discharge , relation practically permanent. Rating curve fairly 
well defined below 6,000 second-feet. Gage read to tenths once daily. Daily 
discharge ascertained by applying daily gage height to rating table. Records 
good, except for stages below 800 second-feet, for which they are only fair owing 
to poor definition of rating curve at low stageg^ 

Cooperation.— Gage-height record furnished by United States Weather Bureau. 

The following discharge measurement was made by L. J. Hall: 
February 25, 1918: Gage height, 1.61 feet; discharge, 1,150 second-feet. 
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Daily diicharge, in second-feet, of South Fork of HoUton River at Bluff City, Term., 
for the year ending Sept. 30, 1918. 



Day. 



1. 

2. 
3. 
4. 
5. 

0. 
7. 
8., 
9.. 
10. 

11. 
12.. 
13.. 
14.. 
15-. 

10.. 
17., 
18.. 
19.. 
20.. 



21. 
22. 
23. 
24. 
25. 

20.. 
27.. 
28.. 
20.. 
30.. 
31.. 



Oct. 



245 
212 
212 
245 
245 

245 
245 
245 
285 
325 

285 
285 
370 
325 
245 

245 
245 
245 
285 
800 

715 
530 
420 
370 
370 

325 
325 
285 
285 
370 
715 



Nov. 



590 
475 
370 
370 
325 

285 
285 
285 
285 
285 

212 
245 
285 
285 
370 

325 
285 
245 
245 
212 

245 
246 
245 
245 
245 

245 
245 
245 
285 
325 



Deo. 



475 
370 
420 
325 
370 

325 
285 
285 
212 
212 

212 
185 
185 
245 
370 

325 
285 
212 
212 
245 

245 
285 
245 
285 
285 

370 
325 
420 
476 
370 
370 



JftD. 



325 
370 
370 
325 
325 

825 
1,190 
1,100 
1,100 

785 

590 
2,250 
2,250 
1,480 
1,680 

1,380 

1,100 

940 



Feb. 



5,990 
4,390 
3,320 
2,760 
2,250 

2,010 
1,900 
1,790 
1,900 
3,180 

3,760 
2,760 
2,370 
2,130 
1,790 

1,680 
1,580 
1,380 



Mar. I Apr. 



860 l'l90 
785 1,190 



715 
715 
715 
860 
590 

590 
6,180 
12,500 
15,100 
7,830 
9,410 



1,580 
1,190 
1,280 
1,190 
1,190 

1,190 
1,900 
1,680 



1,480 
1,280 
1,280 
1,020 
1,190 



1,280 
1,100 
1,020 
1,020 
860 



May. 



1,480 


800 


1,680 


940 


2,500 


1,190 


1,900 


3,610 


1,680 


3,610 


1,680 


2,500 


1,380 


2,010 


1,280 


1,680 


1,790 


1,480 


1,680 


1,380 


1,480 


1,380 


1,280 


1,190 


1,100 


1,380 


1,020 


1,480 


1,020 


1,480 


2,010 


2,900 


3,760 


2,500 


2,630 


2,010 


2,500 


i;080 


3,910 


1,380 


4,080 


1,280 


3,040 


1,190 


2,250 


1,100 


1,900 


1,020 


1,580 


1,020 


1,380 






1,480 
1,380 
1,190 
1,100 
1,020 

940 

785 

1,100 

1,280 

1,680 

1,380 
2,500 
2,370 
2,630 
2,260 

1,680 
1,480 
1,190 
1,100 
1,020 

940 
1,190 
1,190 

940 
1,020 



June. 



650 

5go 

590 
590 
590 

530 
530 
530 
590 
530 

420 
370 
370 
370 
325 

325 

325 

245 

1,900 

1,020 

785 
1,680 
2,130 
1,280 

785 



July. 



Auf. 



940 i 1,280 

^^ 2,250 

1,280 

1,020 

860 



860 
860 
860 
860 
785 



1,100 
940 
785 
715 
650 

530 
420 
870 
590 I 

650 

530 ' 
475 ! 
420 ! 
370 
325 

325 
370 
325 , 
420 i 
650 I 

420 I 
420 I 
370 
475 
370 ' 

285, 
245 
420 I 
420 , 
370 
475 



Sept. 



785 
530 
370 
285 
285 

285 
285 
650 I 
475 
650 I 

475 
370 I 
325 I 
325 
325 I 

«5! 
370 , 
370 i 
420 
370 I 

370 
325 
285 I 
245 I 
245 i 

245] 
285 ' 
3701 
325 
325 
325 . 



m 

24& 

245 
2SS 
S25 
TH5 
650 

420 
325 
370 
420 
325 

325 
285 
370 
530 
530 

475 
475 
420 
370 
315 



370 
325 
285 



Monthly discharge of South Fork ofHolston River at Bluff City, Tenn.,for the year ending 

Sept. SO, 1918. 

[Drainage area, 828 square miles.] 





Discharge in seoond-feet. 




Mouth. 


Maximum. 


\f fnltniiTn , 


Mean. 


Per 
square 
mile. 


Run-off In 
inches. 


October 


860 

590 

475 

15,100 

5,990 

4,060 

3,610 

2,630 

2,260 

1,100 

785 

785 


212 

212 
185 
325 
1,190 
1,020 
860 
785 
245 
245 
245 
245 


342 

294 

304 

2,410 

2,160 

1,870 

1,580 

1 290 

825 

491 

374 

380 


a 413 
.355 
.367 
2.91 
2.61 
2.20 
1.91 
1.50 
.996 
.593 
.452 
.459 


0.4S 


NovembeTr 


.40 


December 


.42 


January 


3.36 


Febnialry 


2.72 


March..'. 


2.61 


April 


2.1J 


May..:::::::::;::::::::::::::::::::::::::;:::: 


l.SO 


June 


1.11 


July 


.68 


August 


.52 


S^tpt^tinlMV- . r r ........... r . f .. . 


.51 






The year 


15,100 


185 


1,020 


1.23, 


16.74 
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Location.— At Yirg^ima <& Southwestern Railway bridge near Austins Mill, HawkinB 
County, half a mile below the county highway bridge, 2 miles downstream from 
mouth of Dodson Creek, 3 miles south of Rogersville, and 11 miles northeast of 
Bulls Gap, Tenn. • 

Drainaob arba. — 3,060 square miles. 

Records availablb.— March 10, 1902 (daily-discharge record beginning January 1, 
1904), to September 30, 1918. 

GAOB.^Vertical staff attached to right side of bridge pier nearest right bank. 

DiscHAROB MBAsuREHBNTs.— Made from steel highway bridge about half a mile 
upstream from gage. * 

Channel and control. — Bed of stream composed of solid rock, boulders, and 
gravel. Ri^t bank high and not subject to overflow; left bank high but subject 
to overflow at extremely hi^^ stages. Control formed by rock shoals below 
bridge; practically permanent. * 

EzTRBXBs or DISCHARGE.— Maximum Mage during year, 20.0 feet at crest on Janu- 
ary 29 (discharge, about 70,900 second-feet); minimum stage recorded, 1.3 feet 
December 24 to 26 (discharge, 680 second-feet). 

1904-1918: Maximum stage recorded, 19.1 feet March 28, 1913 (discharge, 
about 67,000 second-feet); minimum stage recorded, 1.0 foot October 23 to 
November 3, 1904 (dischi^ge, 490 second-feet). 

Ice. — Stage-discharge relation seldom affected by ice. 

Regulation. — Some diurnal fluctuation caused by Austin's mill power plant and by 
several other small plants situated on tributaries. The effect is negligible except 
in extreme low water. 

AccuRACT.— Stage-discharge relation practically permanent; probably not affected 
by ice although river was frozen over January 13 to 27. Rating curve well 
defined below 33,000 second-feet; extended above that point. Below 10,000 
second-feet it coincides with curve used from 1911 to 1915; above 10,000 second- 
feet revised and sli^tiy changed as a result of flood data obtained in March, 
1917. Gage read to tenths once daily (morning) except during period of ice 
cover when no readings were made. Daily discharge ascertained by applying 
daily gage height to rating table. Records fair. 

Discharge meaturements of HoUton River near Rogersville, Tenn., during the year ending 

Sept, SO, 1918, 

(MadebyL.J.HaU.) 



Date. 


Gage 
height. 


Dls- 
charge. 


Not. 19 


Feet. 
1.51 
3.13 


Sec.'ft. 
1,020 


Feb. 23. „ 


4,410 
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Daily discharge, in ucond-feH, of Hokicn River near Rogersville, Tenn., Jor the year 

ending Sept, SO, 1918. 



Day. 



1 
2 
3 
4. 

5. 



7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



Oct. 


Nov. 


Dec. 


1,570 


1,570 


850 


1,210 


1,760 


1,210 


850 


1,570 


1,390 


850 


1,570 


1,210 


850 


1,390 


1,390 


850 


1,390 


1,210 


850 


1,390 


1,080 


850 


1,210 


1,030 


850 


1,030 


1,210 


850 


1,030 


1,390 


850 


1,030 


1,210 


850 


1,030 


1,030 


1,030 


1,030 


i,oao 


1,210 


1,030 


1,030 


1)670 


1,030 


'850 


1,030 


1,030 


850 


1,080 


1,030 


850 


850 


1,210 


850 


850 


1030 


850 


1,030 


1,030 


850 


3,740 


1,030 


850 


2,330 


850 


850 


1,950 


850 


850 


1,570 


850 


680 


1,570 


850 


680 


1,390 


850 


680 


1,210 


850 


850 


1,210 


850 


1,760 


1,210 


850 


1,760 


1,390 


850 


1300 


1,390 




1,390 



Jan. 



1,390 
1,390 
1,390 
1,390 
1,390 

1,390 
1,760 
2,350 
3,720 
3,230 

3,230 
3,720 



39,900 
58,600 
34,600 ! 
34,600 



Feb. 

— • — 

22,400 
15,000 
11,300 
9,850 
7,790 

0,230 
6,230 
6,230 
5,930 
6,230 

9,850 
9,490 
7,150 
6,530 
5,930 

5,630 
5,630 
5,050 
4,230 
4,770 

5,060 
4,770 
4,770 
4,230 
3,970 

3,970 
3,970 
4,770 



Mar. 



4,500 
3,970 
3,720 
3,470 
3,000 

2,780 
4,230 
4,770 
6,530 
5,340 

6,230 
5,340 
4,500 
4,500 
5,340 

5,050 
4,500 
4,230 
3,720 
3,230 

3,970 
6,530 
8,120 
6,530 
8,460 

11,000 
9,850 
7,470 
5,630 
5,060 
4,500 



Apr. 



3,970 
3,720 
3,470 
3,720 
3,720 

3,000 
2,780 
3,970 
7,150 
12,400 

9,490 
7,130 
5,630 
5,340 
4,500 

3,970 
3,970 
7,150 
6,230 
5,050 

5,930 
9,490 
7,470 
6,530 



May. 



3,720 
4,770 
3,970 
3,720 
3,470 

3,000 
3,000 
3,000 
7,470 
7,470 

6,230 
5,630 
6,530 
7,150 
7,470 

6,530 
5,060 
4,230 
3,970 
4,500 

3,970 
3; 720 
5,050 
3,970 



June. 



5^340 I 31720 



4,770 
4,230 
3,970 
3,720 
3,470 



3,720 
4,230 
3,720 
3,970 
3,470 
3,470 



3,000 
2,850 
2,150 
2,150 
2,350 

2,180 
2,150 
2,150 
2,150 
2,150 

1,760 
1,760 
1,570 
1,570 
1,390 

1,390 
1,300 
1,390 
1,950 
3,470 

3,720 
5,930 
8,800 
6,530 
4,230 

3,720 
7,790 
7,150 
4,770 
3,720 



July. 


Aug. 


6,230 


' 1,950 


6,530 


2,350 


4,500 


1.950 


3,470 


1,570 


2,780 


1,570 


2,350 


1,390 


2,150 


1,390 


1,950 


1,300 


1,950 


1,390 


2,150 


2,150 


2,150 


1,950 


1 760 


1,760 


1,760 


1,570 


1,570 


1,390 


1,570 


1,390 


1,390 


1,760 


1,390 


1,390 


1,570 


1,300 


1,570 


1,570 


1,950 


1,570 


1,950 


1,570 


1,760 


1,570 


1,570 


i;390 


1,570 


1,210 


1,760 


1,090 


1,760 


1,210 


1,760 


1,670 


1,950 


1,950 


1,760 


1.570 


1,670 


1,570 


1,760 


1,950 



Sept. 



4,230 
3.729 

3,470 
1,300 
1,210 

1,0» 
1,030 
1,570 
1,760 
1,950 

1,950 
1,570 
1,570 
1,7«0 
1,760 

i,sro 

1,570 
1,570 
1,760 
1,760 

2,350 
2,150 
1,950 
1,760 
1,760 

1,570 
1,190 
1,570 
1,570 
1,390 



Note.— No record Jan. 13-27. 

Monthly discharge of HolsUm River near RogersvUU, Tenn,, for the year ending Sept. SO, 

1918. 

[Drainage area, 3,060 square miles.] 



Month. 



October. . . 
November. 
December. 
February. . 

March 

April 

May 

June 

July 

August 

September. 



Discharge in second-feet. 



Maximum. 



3,470 

1,760 

1,760 

22,400 

11,000 

12,400 

7,470 

8,800 

6,530 

2,350 

4,230 



Minimum. 



850 
850 
680 
3,970 
2,780 
2,780 
3,000 
1,390 
1,390 
1,030 
1,030 



Mean. 



1,240 
1,100 
1,070 
7,030 
5,360 
5,380 
4,640 
3,220 
2,260 
1,590 
1,860 





Run-off in 


Per 


inches. 


square 




' mile. 




0.405 


0.47 


.350 


.40 


.350 


.« 


2.30 


2.40 


1.75 


2.02 


1.76 


1.96 


>1.52 


1.75 


1.05 


L17 


.739 


.85 


.520 


.60 


.608 


.68 
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TOOGOA BXVUt 1IZA& DIAL, OA. 

LocATiON.^About 2,600 feet above Shallow Ford, 1 mile above Rock Creek, 2} miles 
below Big Creek, 3^ miles below Noontootley Creek, 4 miles northwest of Dial, 
Fannin County, and 12 miles by river above gaging station at Morganton. 

Bbainaob area. — 175 square miles (measured on topographic maps). 

Rbcords available.— January 1, 1913, to September 30, 1918. 

Gage. — Bristol water-stage recorder. Sea-level elevation of zero of auxiliary 
staff gage, 1,781.13 feet. 

DiscHAROB MEAsuREMENts. — Made from cable about 1,000 feet upstream from gage. 

Channel and control. — Bed of stream consists of gravel and boulders; fairly 
smooth. Left bank is overflowed at a stage of about 12 feet. Control is formed 
by the head of rapids just below gage; practically permanent. 

Extremes of discharge. — Maximum mean daily stage during year from water 
stage recorder, 3.& feet January 28 (discharge, 1,8B0 second-feet); minimum 
mean daily stage, 0.80 foot SeptemUbr 2 and 16 (discharge, 140 second-feet). 

1913-1918: Maximum stage recorded, 10.0 feet at 6 p. m. July 9, 1916 (discharge, 
9,200 second-feet); minimum stage recorded, 0.55 foot October 13, 29, and 30, 
1914 (discharge, 109 second-feet). 

Diversions. — None. 

Regulation.— Slight diurnal fluctuations are caused by operation of small mills 
upstream. 

Accuracy. — Stage-discharge relation practically permanent. Rating curve well de- 
fined below 4,000 second-feet. Operation of water-stage recorder was satisfactory 
throughout the year. Daily discharge ascertained by applying to rating table 
mean daily gage height obtained by inspecting gage-height graph. Records good. 

Cooperation. — Gage-height record furnished by Tennessee Power Co. 

No discharge measurements were made at this station during the year. 

Daily discharge, in second-feet, of Toccoa River near Dial, Ga., for the year ending 

Sept. SO, 1918. 



Day. 


! Oct. 


Nov. 


Dec. 1 


Jan. 


Feb. 

1 


Mar. 


Apr. 


\u.y. 


June. 


July. 


Aug. 


Sept. 


1 


312 


312 
295 
295 

278 
278 

280 
260 
260 

US 

260 

260 
260 
260 
260 

242 
242 
242 
225 
260 

242 
242 
242 
225 
225 

225 
225 
225 
278 
242 


225 \ 

225 

225, 

278 
242; 

225 i 
210 
242 
195 

278 i 

105 

225 
278 
260 
295 

280 
210 
210 
210 
210 1 

210 ; 
225 , 
210 
210 1 
210 

225 
242 
210 
210 
165 
210 


210 
210 
210 
195 
195 

312 
260 
225 
225 
225 

1,200 

'595 

410 

432 

815 

478 
410 
370 
330 
330 

312 
350 
312 
295 
312 

350 
645 
1,880 
1,270 
1,500 
1,100 


1 

785 
755 

1 700 
595 
545 

545 
570 
522 
478 
465 

432 
455 
432 
432 
432 

700 
672 
505 
700 
672 

620 
570 
522 
522 
500 

500 
455 
455 




428 
424 
410 
410 
406 

406 
432 
390 
419 
446 

390 
378 
394 
386 
370 

354 
362 
358 
350 
898 

386 
358 
362 
378 
354 

338 
334 
330 
330 
330 
330 


334 

323 
330 
354 
323 

316 
845 
1,030 
785 
620 

565 
514 
464 
455 
437 

645 
595 
672 
56.5 
532 

545 

500 
478 
460 
585 

1,030 
700 
662 
635 

728 


1 ^ 

1 610 
586 

536 
522 
700 
536 
622 

406 
482 
756 
620 
550 

527 
604 
604 
532 
609 

566 

610 

500 
491 

468 
432 
410 
410 
402 
382 


374 
370 
400 
442 
406 

455 
424 
394 
390 
362 

342 

370 
370 
330 
320 

306 
428 
509 
398 
362 

460 
374 
330 
302 
700 

545 
402 
350 
437 
442 


382 
330 
312 
302 
296 

284 
284 
295 
281 
267 

260 
253 
242 
239 
232 

225 
242 
610 
575 
342 

330 
330 
309 
330 
414 

398 
386 
386 
350 
390 
370 


330 
456 
330 
312 
298 

267 
260 
242 
232 
338 

312 
288 
213 
213 
242 

320 
302 
260 
195 
195 

180 
165 
165 
180 
162 

160 
171 
165 
171 
162 
165 


148 


2 


278 


140 


3 


1 278 


192 


4 


1* 278 


171 


5 


:::..i 278 


210 


6 


1 260 


180 


7 

8 


I 242 

, 242 


195 
210 


9 

10 

11 

12 

13 

11 

15 


280 

1 280 

1 242 

242 

! 225 

1 225 

! 225 


162 

162 
165 
166 
162 
142 


16 


! 225 


140 


17 


210 


* 14S 


18 


242 


260 


19 

20 


785 

500 


267 
364 


21 

22 


' 390 

1 350 


216 
180 


23 


330 


165 


24 


312 


166 


25 


1 312 


162 


28 


t * 

312 


160 


27 


... 1 295 


168 


28 


295 


166 


29 


.. . 330 


183 


30 


595 


168 


31 


390 
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Monthly discharge of Toccoa River near Dial, Oa., for the year ending Sept. SO, 1918. 
[Drainage area, 175 square miles.I 



Discharge In second-feet. 



Month. 



\ 



, Maximum. 



October 785 

November ^ I 812 

December 295 

January ' 1,880 

February I 785 

March 44« 

Anril i 1,030 

iSy , f 755 

June 2fiO 

July ' #10 

Aoxust 1 455 

September j 354 

The year , 1,880 



Minimum. 



210 
225 
105 
105 
432 
330 
316 
382 
302 
225 
160 
140 



140 



Mean. 



314 
254 
227 
512 
558 
379 
^668 
•531 
403 
330 
240 
182 



374 



Per 

square 
mile. 



I RmHJffin 



1.79 


106 


L45 


Le2 


1.30 


L« 


2.93 


3.38 


3.19 


3.32 


2.17 


150 


3.25 


10 


3.03 


3.10 


2.30 


2.57 


L89 


2.18 


L37 


L58 


1.04 


L16 



2.14 I 



2&M 



TOOOOA BXVUt 1IZA& MOROAITTOH, OA. 

Location. — At Moiganton highway bridge on road from Blueridge, Ga., to Moi^ganton, 
half a mile downstream from mouth of Star Creek, 2 miles west of Morgan ton post 
office, Fannin County, 4 miles east of Blueridge, 12 miles downstream from Dial 
gaging station, 14 miles upstream from Georgia-Tennessee State line at Copperhill, 
Tenn., and 28 miles upstream from gaging station on Ocoee River at Emf, Tenn, 
At State line name of river is changed from Toccoa to Ocoee. 

Drainage area. — 231 square miles (measured on topographic maps). 

Rbcords available. — November 25, 1898, to March 31, 1903, and April 1, 1913, to 
September 30, 1918. Records 1898 to 1903 published in Water-Supply Paper 
197 under ** Toccoa River near Blueridge, Ga.'* 

Gaoe. — Bristol water-stage recorder on right bank 200 feet downstream from bridge and 
150 feet downstream from the old vertical staff which was used from 1898 to 1903; 
zeros of both gages, 1,544.50 feet above sea level, but on account of slope in water 
suriace readings of the two gages do not agree for all stages. The water-stage re- 
corder was installed in 1914 (exact date not recorded). A rod gage has been 
placed at site of automatic gage. Observer visits gage every day and checks 
record sheet with rod reading. 

Discharge measurements. — Made from cable 1,800 feet downstream from gage. 

Channel and control. — Bed composed of gravel and bouldefc. Left bank subject 
to overflow at about gage height 15 feet; right bank not subject to overflow. 
Low- water control is a low shoal or riffle just below gage; subject to small shifts 
occasionally; high-water control formed by combination of shoals and banks; 
practically permanent. 

Extremes op discharge. — Maximum mean daily stage during year from water-stage 
recorder, 5.3 feet January 28 (discharge, 2,220 second-feet); minimum mean 
* daily stage, 2.3 feet October 12 and December 11 (discharge, 196 second-feet). 
1913-1918: Maximum stage recorded, 13.0 feet at 9. p. m. July 9, 1916 (dis- 
charge, 13,900 second-feet); minimum stage recorded, 1.8 feet September 10, 
14 to 17, 29, 30, and October 1, 1914 (discharge, 129 second-feet). 
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Diversions. — None. 

Regulation. — Slight diunial fluctuations, probably caused by operation of small 
mills upstream. 

Accuracy. — Stage-discharge relation permanent during year. Rating curve well 
defined. Daily discharge ascertained by applying to rating table the mean 
daily gage height obtained by inspecting gage-height graph. Records good. 

Cooperation. — Gage-height record furnished by Tennessee Power Co. 

Ditcharge measurements qf Toccoa River near Morgantonf Ga., during the year ending 

Sept. SO, 1918. 




Daily discharge^ in second-feet, of Toccoa River near Morganton, Ga.,for the year ending 

Sept. SO, 1918. 



Day. 


;oct 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apt, 


May. 


June. 


July. 


Aug. 


Sept. 


1 


1 331 
290 
200 
310 
310 

254 

238 
238 
238 
223 

210 

% 

272 
272 

254 

238 
238 
238 
512 

354 
310 
290 
272 
272 

254 
254 
272 
290 
540 
331 


310 
290 
290 
290 
290 
1 

372 
272 
254 
254 
254 

254 
254 
254 
254 
254 

254 
254 
254 
238 
254 

254 
254 
# 254 
254 
254 

254 ' 

2«, 

254 

290 

200 


272 
272 
254 
310 
290 

273 
372 
272 
254 
238 

196 
390 
310 
272 
272 

290 
272 
290 
273 
272 

254 
254 
272 
254 
254 

254 
254 
272 
254 
254 
254 


254 
272 
254 
254 
254 

378 
354 
272 
272 
254 

1,300 
908 
512 
834 
945 

600 
483 
429 
404 

378 

378 
429 

378 
378 

37S 

429, 

663! 

2,220 1 

1,500 

l,940t 

1,420; 


982 
908 
«70 
764 
096 

668 

696 
600 
570 
540 

540 
540 
540 
540 
540 

1,060 
945 
764 
764 
908 

798 
729 
663 
663 
663 

632 
600 
570 


570 
540 
529 
512 
494 

483 
546 
489 
494 
558 

483 
483 
483 
483 
456 

440 

440 
440 
429 
540 

483 

440 
434 
478 
451 

429 

419 

419 ' 

404 

398 

419 


434 
424 
404 
434 
393 

393 

1,050 

1,340 

975 

736 

663 
600 
558 
540 
529 

729 
736 
777 
689 
683 

689 
600 
588 
552 
696 

1,260 
870 
812 
798 
922 


827 
743 

no 

683 

670 

657 
696 
1,120 
764 
696 

683 

1,040 
885 
764 

716 
696 
683 
709 
736 

805 
856 
805 
696 
670 

650 
600 
576 
564 
552 
540 


529 
613 
529 
594 

540 

594 
576 
512 
500 
494 

483 
517 
517 
456 
434 

429 

650 
750 
512 
500 

594 
617 
445 
429 
975 

827 
523 
456 
523 
570 


461 
883 
354 
354 
340 

331 
345 
340 
323 
310 

298 
290 
290 
286 
286 

272 
283 
709 
856 
451 

383 
388 
331 
378 
424 

472 
429 
512 
540 
540 
456 


369 
494 
378 
354 
336 

823 
323 
319 
302 
364 

440 
298 
290 
290 
290 

350 
419 
388 

354 

290 

276 
268 
265 
310 
2831 

368| 

290: 

290 

279 

272 

286 


272 


2 

3 

4 


254 
306 
296 


5 


327 


6 


306 


7 


290 


8 


290 


9 


328 


10 


268 


11 


254 


12 


261 


13 


261 


14 


246 


15 


245 


16 


288 


17 


235 


18 


354 


19 


350 


20 


478 


21 


828 


22 

23 

24 

25 

28 

27 


361 
254 
248 
245 

272 
283 


28 


279 


29 


283 


30 


361 


31 




1 





Non.— Oage belgbts Deo. 39-31, doabtftil; diaoharge estimated. 
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Monthly discharge of Toccoa River near Morganton, Ga.,for the year ending Sept. SO, 1918. 
IDrainage area, 231 square miles.] 





Discharge in seoond-feet. 




Month. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
riiUe. 


Run-off in 
indies. 


October 


540 

310 

310 

2,220 

1,060 

570 

■ 1,340 

1,120 

975 

856 

494 

478 


196 
238 
196 
254 
540 
398 
393 
540 
429 
272 
265 
235 


285 
264 
267 
636 
705 
473 
096 
725 
550 
400 
324 
286 


1.23 
1.14 
1.16 
2.76 
3.05 
2.06 
3.01 
3.14 
2.38 
1.73 
1.40 
1.24 


1.42 


November 


L27 


December 


L34 


January 


3.17 


February 


3,18 


March... 


2.36 


April 


3.dS 


May.::::::::::::;::::::::::::::::::: :::::: 


3.62 


June 


2.66 


July 


LW 


August 


1.61 


September 


1.S8 






The year 


2,220 


196 


466 


2.08 


37.36 







OGOEE RIVER AT MoHAROB, TBKlT. 

Location. — At county highway bridge at Rogers Ferry, Polk County, half a mile 
below McHarge railroad siding, half a mile below mouth of Potato Creek, and 2) 
miles below Copyerhill. 

Drainage area. — 451 square miles (measured on topographic maps). 

Records available. — ^April 24, 1917, to June 6, 1918. 

Gage. — ^\'^ertical staff bolted to left downstream side of concrete bridge pier on left 

bank; read by B. V. Karaivanoff. 

Discharge measurements. — ^Made from downstream side of bridge. 

Channel and control. — Left bank subject to overflow at extreme stages, but all 
water will always pas^ under bridge. Channel straight for about 300 feet above 
and TOOfeet below gage. Control consists of rock riflle about 300 feet below gage; 
practically permanent. 

Extrekes op discharge. — ^Maximum stage recorded during year, and period of 
records, 7.1 feet at 7 p. m. January 28, 1918 (discharge not determined); mini- 
mum stage recorded, 0.5 foot December 19-23 and 25, 1917 (discharge, 340 sec- 
ond-feet). 

Ice. — Stage-discharge relation not affected by ice. 

Accuracy. — Stage-discharge relation permanent. Rating curne well defined be- 
tween 400 and 2,000 second-feet; extended above 2,000 second-feet. Gage read 
to half-tenths twice daily; oftener during high water. Daily discharge ascer- 
tained by applying mean daily gage height to rating table. Records good. 

Discharge measurements ofOcoee River at McHarge , Tenn., during the year ending Sept. 

SO, 1918. 



Date. 


Made by- 


Oaee Dis- 
hei^ht. dtivp. 


Nov. 22 


L.J.Hall 


0.C7 *<J 


Feb. 8 


Paulsen and Hall 


lies i.i» 









Digitized by 



Google 



TEJfKESSEE RIVEB BASIX. 



107 



Daily discharge y in second-feet^ ofOcoee River at AfcHarge^ Term., for the period Oct. /, 

7977, to June 6, 191S. 



Day. 



I 



I 

I 

2 

3 

4 

5 

6 ' 

9 

10 

11 ! 

12 

13. 

14 

15 

16 

17 

1*^ 

19 

30 i;zio 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



(>ct. 


Nov. 


p...' 


inn. 1 


Feb. 


Mar. 


Apr. 


770 


630 


475 


«,l 


1,610 


990 


630 ' 


665 


565 


445 


44.5 ! 


1,710 


915 


700* 


630 


.565 


418 


418 1 


1,810 


915 


840 ' 


915 


535 


475 


445 ' 


1,430 


S78 


S40 


565 


53,5 


445 


445, 


l,^) 


878 


700 ; 


535 


5a5 


445 


,5a5 1 


1,2.50 


HlH 


630 1 


535 


.505 


41S 


^30' 


1,250 


1,100 


1,610 I 


SOi 


505 


44.5 ( 


.505 1 


1,120 


952 


2,370 f 


535 . 


505 


445 ! 


475 ! 


1,070 


Sl< , 


2,020 i 


565 


505 


445 


445 ; 


1,070 1 


990 


1,610 


505 


505 


445 . 


1.910 ; 


9.52 , 


9L5 


1,250 1 


7m 


.505 


445 ' 


2,250 t 


990 ' 


^0 


1,160 


445 


475 


445 ! 


1,070 1 


952 


87^ 


590 


445 


.505 


41K 


1^430 


915 , 


S40 


990 ' 


445 


475 


390 1 

f 


2,760 ! 


l,l«t) 1 


S05 


990 


445 


.5a5 


;J90 


1.2.50' 


1,610 


770 


1,430 


44.> 


,505 


m> ' 


1,030 


2,370 , 


770 


2,2.50 


44.5 


445 


:m 


S40 , 


l,o2!) 


770 


1,4.30 , 


1,4»> 


44.5 


.no . 


770 1 


1,.520 ' 


840 


1.2.50 1 


l,ZiO 


445 


340 ' 


73.5 


l.MO 


915 


1,160 1 


770 


445 


^m i 


630 , 


1,610 , 


915 


1,2.50 1 


700 


445 


:mo , 


952 ! 


i;4.30 ' 


770 , 


1,160 , 


630 ' 


445 


340 1 


700 


1,430 1 


77t> 1 


1,070 


630 


41S 


365 1 


735 


1,16() , 


770 , 


952 1 


565 


41 S 


340 1 


fiC,5 


1,2.50 1 


770' 


915 ! 


:i05 


41S 


365 


73.5 


1,2.5() 


735 


2,130 1 


565 


44.5 


36.5 ' 


990 


l.lfiO 


73.5 


1,520 ' 


sa-* , 


445 


390 , 


4,540 


O'.O 


700 


1,250 , 


505 


475 


.390 ' 


3,<Q0 




66,5 


1,340 ' 


??40 


56.5 , 


475 


.5,290 ' 




630 


M20 


Cm 




.5»)5 


3,410 




630 





May. ( June. 



1,610 S05 

1,160 : 770 

1,250 ' ?»78 

1,160 952 

1,070 915 

1,030 . S7S 

990 ' 

2,130 ' 

2,020 

1,810 

1,4.30 , 

1,070 

1,710 < 

1,810 ' 

1,250 

1,160 

1,160 ; 

1,070 t 

1,340 ! 

1.250 

1,340 

1,160 

1,610 t 

1,160 I 

1,070 ; 

990 , 

990 

915 

MO ' 

H40 ' 

840 , 



Monthly discharge of Ocoee Hirer at McHarge, Tenn., for the period Oct. /, 7.9/7, to May 
|I>ralnaei' area, 451 sqiiarr mile.'j.] 



Discharge Id second-feet. 



Month. 



Maximtun. > Minimum. 



October 

November. . 
t>«cemb«r., 

January 

Februtuy... 
March...... 

April 

May 



.S2287— 22— wsp 473- 



i,4:jo 

6.30 
505 
.5,290 
2,370 
1,160 
2,370 
2,ViO 



Per 
Mean, t square 
mile. 



445 
418 
340 
418 

915 
630 
630 
840 



628 

489 

407 

1,330 

l,:i40 

834 

1,250 

1,270 



; 



1.39 
1.08 
.902 
2.95 
2.97 
1.8.5 
2.77 
2.82 



Run-o(T In 
inches. 



1.60 
1.20 
1.04 
3.40 
3.09 
2.13 
.3.00 
3.25 
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SURFACE WATER SUPPLY, 1918, PART IH. 



OCOXE RIVZJt AT SX7. TEMW. 

f.ocATiox. — About 60()feet below Tennessee Power Co's. plant Xo. 2, known as "Cancy 
Oeek plant/' half a mile upstream from Emf post office, Polk Count>', IJ miles 
below mouth of Cjroforth Creek, and 8 miles upstream fr«n Parksville, Tenn. 

Drainage area. — 530 square miles (determined by Tennessee Power Co -. 

Records available. — Januar\' 1, 1913, to September 30, 1918. 

Gage. — Bristol water-stage recorder on left bank; checked daily with a staff gage 
which is bolted to rock near the recorder. Sea-level elevation of zero of staff 
gage, 830.00 feet. 

Discharge measurements. — ^Made from suspension footbridge 1,000 feet down- 
stream from gage. Prior to August 29, 1917, made from a cable 2,000 feet below 
gage, and a few of the early measurements were made from boat. 

Channel and co.vtrol. — Bed of stream for several hundred feet below gage is com- 
posed of boulders, gravel, and solid rock. Banks hi^ ; subject to small overflow. 
Control is formed by a shoal and island 700 feet downstream from gage; practically 
permanent. 

Extremes op discharge. — ^Maximum mean daily stage during year from water-stage 
recorder, 7.5 feet January 30 (discharge, 7,730 second-feet); minimum mean daily 
stage 2.89 feet December 11 (discharge, 288 second-feet). 

1913-1918: Maximiun stage recorded, 13.7 feet at 12.30 a. m. July 10, 1916 
(discharge, 21,400 second-feet); minimum stage recorded, 2.77 feet Septanber 
15 to 17, 1914 (discharge, 285 second-feet). 

Diversions . — None . 

Regulation. — The operation of plant Xo. 2 causes considerable fluctuation at times, 
but as a rule, this plant runs on a steady load, the quantity of water used depend- 
ing largely on stage of river. Storage at diversion dam ver}' small. When plant 
is shut down water overflows dam in a short time, so that periods of fluctuation 
will be short. 

Accuracy. — Stage-discharge relation practically permanent. Rating curve well 
defined between 400 and 8,000 second-feet; above 8,000 second-feet curve is ex- 
tended as a tangent. Daily discharge ascertained by applying to rating table 
mean daily gage height determined by inspecting gage-height graph. Hecords 
excellent. 

Cooperation. — Clage-height record furnished by Tennessee Power Co. 

Discharge meaaurevients of Ocoee River at Emf, Tenn.. during the year ending Sept. .if/, 

1918. 



D»te. Made by— 



I Gage 



Gage 
LOigbt. 



Dis- 
charge. 



Date. 



Made by- 



Oct. 12 L.J.HaU 

Nov. 16 do 

Feb. 6 PaulMn and Hall 

Apr. 18 do 



"I 



Feet. I 
3.28 
3.25 
4.20 
4.34 



509 
1,400 
1,540 



June 20 L.J. UaU. 

20 do.... 

Aug. 17 do 



Gage 
height. 



Feet. 
3.88 
3.83 
3.51 



Dis- 
charge. 



See,-lt. 

I, mo 
• i,oeo 

730 



• ICaMorement made at old cable section which was abandoned in .\ugust, 1017. This measuranc^nt 
tndlcatea that r^ultt obtaininl at cable 5UH;tion are somewhat too large. 
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Daily discharge, in seeond-/eet, of Ocoee River at Emf, Tenn.,/or the year ending Sept, 

JO, 1918, 



Dav. 



I. 
2. 
3. 
4.. 
5. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
U.. 
H.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
».. 
24.. 
25.. 

25.. 
27.. 
28.. 
29.. 
30.. 
31.. 



Oct. 


Nov. 


681 


706 


600 


584 


615 


631 


607 


664 


680 


664 


600 


502 


545 


545 


545 


545 


545 


545 


561 


545 


545 


545 


545 


545 


530 


546 


538 


545 


545 


530 


545 


530 


538 


516 


530 


472 


1,720 


906 


1,760 


479 


866 


487 


838 


479 


767 


479 


723 


472 


706 


545 


681 


530 


584 


472 


600 


434 


508, 


440 


951 


466 


884, 





Dec. I Jail. , Feb. Mar. 



487 j 
530 
466 ' 
450 I 
472 I 

472 
453 
450 
538 

538 



391 
600 
440 
400 



631 



623 I 
631 I 
538 
545 
447 ' 

450 
487 
466 
472 
434 
434 



523 
487 
472 
415 
472 

561 
6gl 
502 
494 
434 



2,640 j 

2,120 

2,040 

1,660 

1,4»| 

1,380 ! 

1,290 ! 
1.230 ! 
1,280 ; 



2,020 1,210 

4,220 1,180 

1,270 I 1,180 

1,600 1,140 

3,110 1,260 



1,620 

1,140 

922 

802 

793 

723 
961 
811 
776 
750 

784 
1.240 
4,420 
4,950 
7,730 
5,060 



i{,460 
3,300 
1,960 
1,630 
2,280 

1,890 
1,630 
1,500 
1,300 
1,340 

1,340 
1,250 
1,290 



1,140 
1.080 
1,060 
1,050 
1,050 

1,040 
1.250 
1,140 
990 
1.160 

1,070 
990 
051 

1,000 
970 

903 

857 
942 
884 
961 

1,040 
922 
903 

1,020 
980 

922 
857 
820 
802 
793 
776 



Apr. May. 



793 , 1,890 

829 i 1,530 

811 1,420 

820 1,300 

838 1 1,130 



750 
1,410 
3, 110 ! 
2,730 1 
1,760 ' 



1,180 
1,170 
1,820 
1,550 
1,340 



1,060 ; 1,250 
,240 I 1,160 



1,140 
1,090 
1,030 

1,400 
1,820 
1,590 
1,490 
1,400 

1,700 
1,420 
1,280 
1,210 
1,140 

2,120 
1,890 
1,500 
1,500 
1,760 



1,720 
2,370 
1,510 

1,320 
1.320 
1,300 
1,900 
1.300 

1,440 
1,530 
2,120 
1,280 
1,610 

1,330 
1,200 
1,070 
990 
970 
1,400 



June. July. .Vug. 



922 1,480 

848 I 1,010 

903 , 820 1 

961 I 767 

1,060 i 758 I 



Sept. 



1,040 I 

1,160 

1,000 ' 

913 

866 



741 

732 

1,510 , 

1,130 < 

1,030 

1,100 , 

1,170 1 

913 I 

793 

913 



715 
732 



732 

681 



857 664 , 

866 623 ^ 

1,070, 015 j 

838 600 

884 600 I 



584 1 

.VM I 

776 I 

1,690 i 

1,100 I 

913 
857 
884 
932 
922 



2,040 ; l,a'iO 
1,130 i 1,060 
903 I 1,090 
2,370 1,520 
2,920 I 1,300 
I 1,250 



942 
811 
875 
Rll 
732 

615 
664 
561 
600 

568 

732 
732 
561 
545 
545| 

607 i 
932 I 
961 . 
767 
656 

561 
523 
506 
553 



53g 
501 
479 
60Q 
681 

592 
523 
530 
538 



487 
472 
568 
516 
459 

440 
440 
523 
561 

802 

767 
576 
523 
472 



576 


447 


:>38 


472 


494 


648 


568 


568 


.va 


530 


516 


487 


553 





Monthly discharge ofOeou River at Emf, Tenn.,/or the year ending Sept, SO, 1918. 
[Drainage area, 530 square mile^.] 



Month. 



October 

Novem ber 

Dooember 

Jaaoary 

February 

MMcb... 

r.:::::::::: 

Jane 

July 

August 

September 

The year 



Discharge in second-feet, 
1 
Maximum. Minimum. Mean. 



1.760 

706 

631 

7,730 , 

3,300 

1.250 , 

3, 110 I 

2.370 

2,920 

1,690 < 

961 

802 , 



,730 



508 
434 

288 
415 
,140 
776 
750 
970 
732 
.584 
494 
440 



Per 
square 
mile. 



706 


1.33 


535 


1.01 


500 


.943 


1,670 


3.15 


1,630 


3.08 


978 


1.85 


1,420 


2.68 


1,410 


2.66 


1,120 


2.11 


908 


1.71 


650 


1.23 


543 


1.02 



Ron-offin 
inches. 



1,000 I 



1.53 
1.13 
1.09 
3.63 
3.21 
2.13 
2.99 
3.07 
2.35 
1.97 
1.42 
1.14 



25.66 
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SURFACE WATER SUPPLY, 1918, PART HI. 



BIO BEAR RIVER VEAR RED BAY, AI^ 

LoTATio.v.— At Norman Bridge. 2 J miles east of Red Bay. Franklin CJounty. 3 miles 
east of Miaeiflsippi State line. 4 milce below mouth of Blue Creek, and 35 milee 
above junction with Tennessee River. 

Drainage area. — ^254 square miles (measured on map; scale. 1: 500,000). 

Records available. -August 24. 1913. to September 30, 1918. 

Gage. — ^Vertical staff attached to a sweet gum tree on left bank 25 feet upetjeam from 
bridge; installed April 10, 1918. Zero of this gage is 0.66 foot below zero of old 
?age as originally installed, but owing to settlement of old gage, the 8-foot marks 
on both gages are at the same elevation. Both gages attached to same tree. 
See paragraph under "Gage*' in Water-Supply Pi^r 453 for additional infor- 
mation as to settlement of old gage. Gage read by Ed. Bullen. 

Channel and control. — ^Bed composed of gravel; probably shifting. During ex- 
treme low water current is sluggish and irregular. Left bank subject to over- 
How at stages above 12 feet. Control is a gravel bar 100 feet downstream; prac- 
tically permanent. 

Extremes of discharge.- -Maximum stage recorded during year, 13.3 feet at 1 p. m. 
April 9 (discharge, 3,810 second-feet); minimum stage recorded, 1.2 feet August 
15-17 and September 17 (discharge, 10 second-feet). 

1913-1918: Maximum stage recorded, 14.2 feet at 7 p. m. July 9, 1916, referred 
to original datum of gage installed August 24, 1913, or 14.86 feet referred to 
datxun of gage installed April 10, 1918 (discharge, 4,700 second-feet; figure 
previously published is in error owing to erroneous extension of rating cur\*e't: 
minimum discharge. 10 second-feet August 15-17 and September 17, 1918. 

Ice. — Stage-discharge relation not affected by ice. 

Acer K ACT. — Stage-discharge relation practically permanent. Rating curve well 
defined between 80 and 4,000 second-feet; poorly defined below 80 second-feet, 
(iage read to tenths once daily. Daily discharge ascertained by applying daily 
gage height to rating table. Records October to January should be used with 
caution owing to uncertainty in regard to corrections applied to gage heights 
(see paragraph under "Gage"). Records February to September good, except 
those below 80 second-feet, wliich are only fair. 

Discharge measurements of Big Bear River near Red Bay, Aia., during the year ending 

Sept. SO, 1918. 



[Made by L. J. Hall.J 



Date. 



Apr. 



Gaee 
idght. 


Dis- , 


charge. 

1 


Fed. 


SeeM. 


13.25 


3,900 


U.89 


2,940 


7.34 


1,470 


6.46 


1,200 


5.26 


870 



Date. 



May l«. 

16.. 
July 27.. 

28.. 





he^t. 


Fed. ' 


5.18 


4.92 


1.91 


2.66 



Dis- 
charge. 



Sfc.-ft. 
848 
76i 
Ul 



Note.— Oflgc* heights of above measurements referred to datum of staff gage installed Apr. 10, 1918. 
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Daily discharge, in teamd-feetf of Big Bear Bicer near Red Bay, Aki., for the year ending 

Sept. SO, 1918. 



D*y. 


Oct. 

130 
95 
62 
62 
62 

46 
32 
46 
62 
46 

32 
32 
32 
32 
32 

32 
32 
32 
46 
62 

62 
62 
62 
46 
46 

46 
62 
62 
46 
G2 
112 


Nov. 


Doc. 


Jan. 

46 
46 
46 
46 
46 

62 
130 
148 
112 

95 

130 
305 
130 
263 
458 

800 
504 
326 
284 
. 263 

223 
204 
166 
130 
148 

185 

347 

800 

1,130 

1,980 

2,450 


Feb. 

1,610 
906 
671 
560 
413 

347 
326 
326 
305 
284 

284 
326 

458 
360 
305 

326 
646 
606 
574 
598 

674 
550 
550 
527 
435 

391 
347 
305 




Mar. Apr. 


May. 


June. 


July. 

671 
305 
166 
130 
95 

78 
62 
46 
46 
46 

32 
32 
32 
32 
32 

32 
32 
46 
130 
112 

78 
130 
96 

78 

78 

46 
46 
263 
223 
263 
112 


Aug. 

78 
62 
46 
46 
46 

32 

32 

10 
10 
10 
10 
10 

IQ 
10 

is 

263 
130 

78 
46 
46 

^ 

2. 
20 
62 
46 
32 
32 


S«pC 


1 


130 
78 
62 
62 
62 

62 

t 
t 

<6 
62 

78 
62 
62 

46 
46 
46 
46 
62 

62 
62 
46 
46 
46 

46 
46 
32 

7» 
166 


148 
112 
95 

95 

78 

78 
112 
148 
130 
112 

1.2 

112 
95 
112 
112 

112 
130 
130 
112 
112 

112 
95 
95 
95 
95 

78 
78 
78 
78 
78 
62 


263 1 130 
243 130 


646 
481 
435 
347 
305 

263 
243 
223 
1,190 
722 

435 

360 

1,620 

3,630 

1,770 

906 
o08 
481 
391 
326 

284 
223 
204 
185 
166 

166 
148 
148 
130 
166 
148 


130 
180 
368 
148 
112 

598 
527 
263 
185 
148 

130 
112 
95 
95 
78 

78 
78 
62 
62 
46 

78 

95 
481 

284 
185 


33 


2 


46 


3 


223 
204 
204 


130 
130 
112 


33 


4 


46 


5 


284 


6 


185 ' 112 


,*. 


7 


263 
284 
243 
223 


148 
3,440 
3,810 
1.610 


32 


S 


46 


9 


46 


10 


46 


n 

12 

13 


223 I 906 
204 646 
185 ' 527 


32 
32 
32 


14 


18.> 
166 

166 
166 
148 
130 
148 

166 
204 
185 
106 
166 

166 
148 
148 
130 
130 
130 


435 
413 

360 

435 

1,950 

2,260 

960 

1,310 

1,070 

933 

550 

458 

391 
347 
413 
722 

748 


30 


15 


30 


16 


30 


17 


10 


18 


30 


19 


32 


30 

a 

22 


32 

30 
20 


23:::::::::::::: 


?n 


24 

25 

26 

27 

2» 

29 

30 

31 


20 
20 

20 
46 

284 
204 
130 



MantMy diediarge of Big Bear River near Red Bay, Ala., for the year ending Sept, SO, 1918, 
(Drainage area, ^54 square miles.) 



Discharge in second-feet. 



Month. 




Maximum, i ^t^n^^ pl 



130 

166 

148 

2,450 

1,610 

284 

3,810 

3,620 

508 

671 

263 

284 



lum. 


Mean. 


32 


54 


32 


60.9 


62 


103 


46 


387 


284 


500 


130 


187 


112 


853 


130 


559 


46 


190 


32 


115. 


10 


48.5 


10 


59.1 


10 


257 



Per 
square 
mile. 



a 213 

.240 

.406 

1.52 

1.97 

.736 

3.36 

2.20 

.748 

.453 

.191 

.233 



Run-off in 
inches. 



a25 

.27 

.47 

L76 

2.05 

.85 

3.71 

2.54 

.83 

.52 

.22 

.36 



13.76 
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MISCELLANEOUS MEASUREMENTS. 

The results of measurements of flow of streams in the Ohio River 
basin at points other than r^ular gaging stations are presented in the 
following table: 

MisceUaneotu meamremenU in the Ohio River drainage ha$in in the year ending Sept, SO, 

1918. 



Date. 


Stream. 


Tributary to— 


LocaKty. 


hSSl- 


D4?. 
chargr. 


191$. 
Feb. 12 
Apr. 6 


Hiwassee River.... 
Tuacumbia Spring. 

do 

. ..do 


Teunessee River.. 
do 

do . . 


Old gaging station at Reliance, 
Tenn. 

Weir 1 mile above pumping sta- 
tion of Qovemment nitrate 
plant No. 1 at Sheffield, Tenn. 

' . . ,do 


Feet. 
2.20 


See.'tt. 
61, T 




6ae 

176 
2,5» 


May 20 

Apr. \9 


...do 


do 


1.52 

5.85 


Ocoee River 


Hiwassee RiVer... 


Old gaglngstation at Parksville, 
Tenn. 



Digitized by 



Google 



INDEX. 



A. Page. 

Acre-foot, definitioo of. 2 

Accuraey of data and rasults, degrees of. 4-5 

AdamsviUe, Ohio, Raccoon Creek at 50 

Alabama Geologtoal Smray, cooperatiop by. . 5 

AlderaoQ, W. Va., Qreenbrte River at 47-48 

AUeilieny River at Red House, N. Y &-7 

AppnpriitiQos, record of 1 

AdwvUle, N. C, French Broad River at 93-04 

Athens, Ohio, Hocking River at 4a-44 

Authorization of work 1 

B. 

BarrackviUe, W. Va., Buffalo Creek at 23-24 

Beckmao, H. C, work of 5 

Beilngton,W.Va.,Tygart River at »-12 

Bevcrty, Ohio. Muskingum River at 37-38 

Big Bear River near Red Bay, Ala 110-111 

Big Sandy Creek at Roekvll]e,W.Va 31-«3 

Big Sandy River basin, gaging-station records 

In 65-68 

Bigwood, B. L., work of. 6 

Blackwater River at Hendricks, W.Va 28-20 

Blaine Creek at YatwiUe, Ky 57-68 

Bloll City, TemL, South Fork of Holsten 

River at 90-100 

Branehland, W. Va., Qnyandot River at 52 

Brookville, Ind., Whitewater River at 66 

Buckhannon River at HaU, W.Va 17-18 

Bofflalo Creek at Barrackvine, W.Va 23-24 

Borchard, E. D., work of. 5 

Burgln, Ky., Dtx River near 67-^ 

Bumslde, Ky., Cumberland River at 86-87 

BntchervUle, W. Va., West Fork at 10-20 

C. 

Caney Fork near Rock Island, Tenn 80-90 

CaUwba,Ky.,LicUng River at 63 

Chattanooga, Tenn., Tennessee River at 95-07 

Cheat River at Rowlesborg, W.Va 26-27 

near Korgantown, W. Va 27-28 

near Parsons, W. Va 94-26 

Cisko, W.Va., Hughes River at 42-43 

Clarksburg,W.Va., Elk Creek near 21-22 

CollinsRivernear Rowland, Tenn. 01-02 

Computations, results of , accuracy of 4-5 

Condron, A. H., work of. 5 

Control, definition of 2 

Cooperation, record of 5 

Covert, C. C, work of. 5 

Cumberland Falls, Ky., Cumberland River at 84-85 

Cumberiand River at Bumside,Ky 86-87 

at Cumberland Fans, Ky. 84-85 
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SURFACE WATER SUPPLY OF ST. LAWRENCE RIVER 

BASIN, 1918. 



AUTHORIZATION AND SCOPE OF WORK. 

This volume is one of a series of 14 reports presenting results of 
measurements of flow made on streams in the United States durmg 
the year ending September 30, 1918. 

The data presented in these reports were collected by the United 
States Geological Survey under the following authority contained 
in the organic law (20 Stat. L., p. 394) : 

Provided, That this officer [the Director] shall have the direction of the Geological 
Survey and the classification of public lands and examination of the geological struc- 
ture, mineral resources, and products of the national domain. 

The work was begun in 1886 in connection with special studies 
relating to irrigation in the arid west. Since thfe fiscal year ending 
June 30, 1895, successive sundry civil bills passed by Congress have 
carried the following item and appropriations: 

For gaging the streams and determining the water supply of the United States, 
and for the investigation of underground currents and artesian wells, and for the 
preparation of reports upon the best methods of utilizing the water resources. 

Annual appropriations for the fiscal years ended June SO, 1895-1919. 

1895 .n2,500 

1896 20,000 

1897 to 1900, inclusive 50, 000 

1901 to 1902, inclusive 100, 000 

1903 to 1906, inclusive 200, 000 

1907 150,000 

1908 to 1910, inclusive 100, 000 

1911 to 1917, inclusive 150, 000 

1918 175,000 

1919 148, 244. 10 

In the execution of the work many private and State organiza- 
tions have cooperated, either by furnishing data or by assisting in 
collecting data. Acknowledgments for cooperation of the first kind 
are made in connection with the description of each station affected • 
cooperation of the second kind is acknowledged on page 9. 

Measurements of stream flow have been made at about 4,500 
points in the United States and also at many poiots in Alaska and 
the Hawaiian Islands. In July, 1918, 1,180 gaging stations were 
bemg maintained by the Survey and the cooperating organizations. 
Many miscellaneous discharge measurements are made at other 

5 
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6 SUKFACE WATER SUPPLY, 1918, PART IV. 

points. In connection with this work data were also collected in 
regard to precipitation, evaporation, storage reservoirs, river pro- 
files, and water power in many sections of the country and will be 
made available in water-supply papers from time to time. Infor- 
mation in regard to publications rdating to water resources is pre- 
sented in the appendix to this report. 

DEFINITION OF TERMS. 

The volume of water flowing in a stream — the *^ run-off'' or *' dis- 
charge" — is expressed in various terms, each of which has become 
associated with a certain class of work. These terms may be divided 
into two groups — (1) those that represent a rate of flow, as second- 
feet, gallons per niinute, miners' inches, and discharge in second-feet 
per square mile, and (2) those that represent the actual quantity of 
water, as run-off in depth in inches, acre-feet, and millions of cubic 
feet. The principal terms used in this series of reports are second- 
feet, second-feet per square mile, run-off in inches, and acre-feet. 
They may be defined as follows: 

*' Second-feet" is an abbreviation for "cubic feet per second." 
A second-foot is the rate of discharge of water flowing in a channel 
of rectangular cross section 1 foot wide and 1 foot deep at an average 1 
velocity of 1 foot per second. It is generally used as a fundamental 
imit from which others are computed. 

''Second-feet per square mile" is the average number of cubic feet 
of water flowing per second from each square mile of area drained, 
on the assumption that the run-off is distributed uniformly both as 
regards time and area. 

> '* Run-off (depth in inches)" is the depth to which an area would 
be covered if all the water flowing from it in a given period were 
imiformly distributed on the surface. It is used for comparing 
run-off with rainfall, which is usually expressed in depth in inches. 

An *' acre-foot," equivalent to 43,560 cubic feet, is the quantity 
required to cover an acre to the depth of 1 foot. The term is com. 
monly used in connection with storage for irrigation. 

The following terms not in common use are here defined : 

*' Stage-discharge relation," an abbreviation for the term ''relation 
of gage height to discharge." 

'Control," a term used to designate the section or sections of the 
stream below the gage which determine the stage-discharge relation 
at the gage. It should be noted that the control may not be the same 
section or sections at all stages. 

The ** point of zero flow" for a given gaging station is that point 
on the gage — the gage height — to which the surface of the river 
would fall if there were no flow. 
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A. PRICE CURRENT METER& 



B, TYPICAL GAGING STATION. 



Digitized by 



Google 




(X 



o 

GC 

o 
o 

UJ 



> UJ 
O CO 



< 



z 
o 
u 

(A 



Digitized by 



Google 



SUBFACE WATEB SUPPLY, 1918, PABT IV. 7 

EXPI*ANATION OF DATA. 

The data presented in this report cover the year beginning October 
1, 1917, and ending September 30, 1918. At the beginning of Janu- 
ary in most parts of the United States much of the precipitation in 
the preceding three months is stored as groimd water in the form of 
snow or ice, or in ponds, lakes, and swamps, and this stored water 
passes off in the streams during the spring break-up. At the end 
of September, on the other hand, the only stored water available 
for nin-off is possibly a small quantity in the ground; therefore the 
run-off for the year beginning October 1 is practically all derived 
from precipitation within that year. 

The base data collected at gaging stations consist of records of 
stage, measurements of discharge, and general information used to 
supplement the gage heights and discharge measurements in deter- 
mining the daily flow. The records of stage are obtained either from 
direct readings on a staff gage or from a water-stage recorder that 
gives a continuous record of the fluctuations. Measurements of 
discharge are made with a current meter. (See Pis. I, II.) The 
general methods are outlined in standard textbooks on the measiu*e- 
ment of river discharge. 

From the discharge measurements rating tables are prepared that 
give the discharge for any stage, and these rating tables, when applied 
to gage heights, give the discharge from which the daily, monthly, 
and yearly mean discharge is determined. 

The data presented for each gaging station in the area covered by 
this report comprise a description of the station, a table giving 
results of discharge measm-ements, a table showing the daily dis- 
charge of the stream, and a table of monthly and yearly discharge 
and run-off. 

If the base data are insufficient to determine the daily discharge, 
tables giving daily gage heights and results of discharge measure- 
ments are published. 

The description of the station gives, in addition to statements 
regarding location and equipment, information in regard to any con- 
ditions that may affect the constancy of the discharge relation, cov- 
ering such subjects as the occmrence of ice, the use of the stream for 
log driving, shifting of control, and the cause and effect of back- 
water; it gives also information as to diversions that decrease the 
flow at the gage, artificial regulation, maximum and minimum re- 
corded stages, and the accuracy of the records. 

The table of daily discharge gives, in general, the discharge in 
second-feet corresponding to the mean of the gage heights read each 
day. At stations on streams subject to sudden or rapid diurnal 
fluctuation the discharge obtained from the rating table and the 
mean daily gage height may not be the true mean discharge for the 
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8 SURFACE WATER SUPPLY, 1918, PART IV. 

day. If such stations are equipped with water-stage recorders the 
mean daily discharge) may be obtained by averaging discharge at 
r^ular intervab during the day, or by usii^ the discharge integrator, 
an instrument operating on the principle of the planimeter and 
containing as an essential element the rating curve of the station. 

In the table of monthly discharge the column headed ** Maximum" 
gives the mean flow for the day when the mean gage height was 
highest. As the gage height is the mean for the day it do^ not 
indicate correctly the stage when the water siurface was at crest 
height, and the corresponding discharge was consequently larger 
than given in the maximima column. Likewise, in the column 
headed **Minimum" the quantity given is the mean flow for the 
day when the mean gage height was lowest. The column headed 
**Mean'' is the average flow in cubic feet for each second during the 
month. On this average flow computations recorded in the remain- 
ing coliunns, which are defined on page 6, are based. 

ACCURACY OF FIETiD DATA AND COMPUTED RESUIiTS. 

The accm-acy of stream-flow data depends primarily (1) on the 
permanence of the discharge relation and (2) on the accuracy of 
observation of stage, measurements of flow and interpretation of 
records. 

A paragraph in the description of the station or footnotes added 
to the tables gives information regarding the (1) permanence of the 
stage-discharge relation, (2) precision with which the discharge rating 
curve is defined, (3) refinement of gage readings, (4) frequency of 
gage readings, and (5) methods of applying daily gage heights to 
the rating table to obtain the daily discharge.* 

For the rating tables "well defined'' indicates, in general, that the 
rating is probably accurate within 5 per cent; "fairly weD defined," 
within 10 per cent; "poorly defined," within 15 to 25 per cent. 
These notes are very general and are based on the plotting of the 
individual measurements with reference to the mean rating ciunre. 

The monthly means for any station may represent with high accu- 
racy the quantity of water flowing past the gage, but the figures 
showing discharge per square mile and depth of run-off in inches may 
be subject to gross errors caused by the inclusion of large noncon- 
tributing districts in the measured drainage area, by lack of infor- 
mation concerning water diverted for irrigation or other use, or by 
inability to interpret the effect of artificial regulation of the flow of 
the river above the station. "Second-feet per square mile*' and 
"Rim-off (depth in inches) " are therefore not computed if sych errors 
appear probable. The computations are also omitted for stations on 

> For a more detailed diflcussion of the accuracy of stream-flow data see Grorer, N. C, and Hoyt, J. C. 
Accuracy of stream-flow data: U. 8. Oeol. Survey Water-Supply Paper 400, pp. 63-60, 1916. 
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streams drainage areas m which the annual rainfall is less than 20 
inches. All figures representing **second-feet per square mile'' and 
* 'run-off (depth in inches)'' previously published by the Survey 
should be used with caution because of possible inherent sources of 
error not known to the Survey. 

The table of monthly discharge gives only a general idea of the 
flow at the station and should not be used for other than preliminary 
estimates; the tables of daily discharge allow more detailed studies 
of the variation in flow. It should be borne in mind, however, that 
the observations in each succeeding year may be expected to throw 
new light on data previously published. 

COOPERATION. 

The work in Wisconsin dimng the year ending September 30, 1918, 
was done in cooperation with the Railroad Commission of Wisconsin, 
C. M. Larson, chief engineer, and at certain stations with the follow- 
ing organizations: Menominee & Marinette Light & Traction Co., 
Edward Daniel, general manager (Menominee River below Koss, 
Mich.); Corps of Engineers, United States Army (Wolf River at 
New London, Fox River at Berlin, and Fox River at Rapide Croche 
dam); United States Lidian Office (Wolf River at Keshena). 

The station on Little Caliunet River at Harvey, HI., was main- 
tained in cooperation with division of waterways of the Illinois 
Department of*Publio Works and Buildings, W. L. Sackett, director. 

The gage reader for Huron River at Flat Rock, Mich., was paid 
by Gardner S. WiUiams. 

Work in the State of New York has been conducted under cooper- 
ative agreements with the State engineer and surveyor and since 
July 1, 1911, with the division of inland waters of the State Con- 
servation Commission as provided by an act of the State legislature. 

The water-stage recorder on Genessee River at Rochester, N. Y., 
was inspected by an employee of the Rochester Railway & Light Co. 

The water-stage recorder on Raquette River at Piercefield, N. Y., 
was inspected by an employee of the International Paper Co. 

The work in Vermont has been carried on in cooperation with the 
State of Vermont, Horace F. Graham, governor, and Herbert M. 
Mcintosh, State engineer, and at certain stations in cooperation 
with the following organizations and individuals: Vermont Marble 
Co. (Otter Creek at Middlebury) ; the department of civil engineering 
of Norwich University (Dog River at Northfield) ; Newport Electric 
light Co. (Clyde River at West Derby). 
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DIVISION OF WORK. 

The data for stations in the Lake Superior and Lake Michigan 
drainage basins in Wisconsin and Illinois were collected and prepwed 
for publication under the direction of W. G. Hoyt, district engineer, 
assisted by S. B. Soul6, H. C. Beckman, L. L. Smith, T. G. Bedford, 
A. M. Wahl, and H. S. Wahl. 

Data for stations in the St. Lawrence drainage basin in New York 
were collected and prepared for publication \mder the direction of 
C. C. Covert, district engineer, assisted by O. W. Hartwell, E. D. 
Burchard, J. W. Moidton, Max H. Carson, and W. A. James. 

Data for stations in Vermont were collected and prepared for publi- 
cation xmder the direction of C. H. Pierce, district engineer, assisted 
by O. W. Hartwell, H. W. Fear, M. R. Stackpole, J. W. Moulton, 
and Hope Heam. 

The manuscript was assembled by B. J. Peterson. 

GAGINC^STATION RECORDS. 

STREAMS TBIBT7TABY TO LAKB^ SUPEBIOB. 
BAD BIVER NEAR ODAVAH, WIS. 

Location. — In sec. 25, T. 47 N., R. 3 W., 8 miles upstream from Odanah, ABhland 
County, 12 miles above mouth. Potato River enters from right about 8 miles 
above station. 

Drainage abea. — 607 square miles (measured on map issued by Wisconsin Geolog- 
ical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles). 

Records available. — ^July 31, 1914, to September 30, 1918. 

Gage. — Stevens continuous water-stage recorder, installed March 31, 1915, over a 
wooden well, just above the first falls in the river above the mouth; a Gxirley 
water-stage recorder at the same site was used July 31, 1914, to March 31, 1915. 

Discharge measurements. — ^Made from a cable about 700 feet upstream from the 

gage. 

Channel and control. — Bed sand and gravel. Rock outcrops at the beginning of 
rapids about 200 feet below the gage form a permanent control. During log- 
driving periods logs may collect on the outcrop and cause backwater at the gage. 
Right bank high, not subject to overflow; left bank of medium height and may 
be overflowed during extremely high water. 

Extremes op discharge. — Maximum stage recorded during year, 6.61 feet at 9 p. m. 
June 1 (discharge 8,590 second-feet); minimiun open- water stage 0.82 foot, after- 
noon of August 27, (discharge about 88 second-feet). Discharge during January 
and February may have been slightly less than 88 second-feot. 
1914-1918: Maximum stage recorded 6.66 feet at 1 a. m., April 22, 1916 (dis- 
charge 12,200 second-feet); minimimi stage recorded that of August 27, 1918. 

Ice. — Stage-discharge relation seriously affected by ice. 

Regulation. — A number of small reservoiis are operated during the early spring and 
summer as an aid to log driving. During such periods the stage may fluctuate 
rapidly. 

Accuracy. — Stage-discharge relation fairly permanent, except when affected by ice; 
rating curve well defined between 80 and 7,270 second-feet; above 7,270 second- 
feet extended and may be subject to considerable error. Operation of water-stage 
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recorder satififactory except during winter period . Daily diflcharge ascertained as 
follows: October 1-15, by use of discharge integrator; October 16 to December 2, 
and March 22 to September 30 by applying to rating table mean daily gage 
height obtained by planimeter from recorder graph, except April 18-20, which 
was interpolated; December 2 to March 21, determined, because of ice, from 
discharge measurements, and comparisons with records of flow in adjacent drain- 
age basins. Open-water records good; winter records roughly approximate. 

Discharge measurements of Bad River near Odanahy Wis.y during the year ending Sept. 

SOy 1918. 



Date. 


Made by- 


Oace 


Dis- 
charge. 


Date. 


Madeby- 


h^l 


Dte- 
charge. 


Dec. 20a 


T.O.Bcdfrml 

do 


Feet. 
U60 
1.82 


106 


Apr. 27? 
Aug. ^\d 


T.O.Bedtofd 


Ftet. 
1.40 

.88 


'"■tk 


Jan. 21b 


S.B.Soule 


116 









a Made through complete loe cover at the gage section. Measured discharge probably too low because of 
low velocity in measuring section, 
b Complete ice cover at control and measuring section, 
e Made at cable section; a few logs lodged on control. 
d Made by wading. 

Daity dischargey in seeond-feety of Bad River near Odanahy Wis.y for the year ending Sept. 

SOy 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 1 Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Ang. 


Sept. 


1 


280 
250 
250 
240 
230 

230 
245 
255 
270 
270 

270 
270 
280 
330 
350 

435 
526 
MO 
1590 
1660 

1590 
1370 
1160 
1080 
930 

860 
'830 
830 
800 

760 
694 


649 
601 
568 

542 

518 

510 
494 
486 
470 
463 

442 
421 
407 
407 
400 

380 
380 
368 
368 
329 

361 
348 
348 
348 
342 

329 
323 
317 
811 
311 


305 
294 
275 

190 
140 


1 
110 


100 


100 

440 

1850 
1850 
1850 
1660 

1400 
1240 
1250 
1260 
1140 
1370 


1590 
1460 
1180 
1060 
990 

1010 
1120 
1150 
970 
910 

770 
712 
780 
730 
780 

810 
900 
900 
900 
900 

900 
1050 
910 

890 
790 

685 
435 
486 
830 
1300 


1350 
1200 
950 
930 
750 

800 
750 
840 
820 
1470 

1850 
1530 
1430 
1130 
1050 

980 
990 
850 
1160 
1780 

1780 
1780 
1920 
1640 
1590 

2860 
3420 
2860 
2360 
1780 
2200 


6960 
6340 
3730 
2520 
1780 

1530 
1120 
930 
1250 
1340 

990 
910 
658 
577 
394 

868 
342 
269 
247 
247 

203 
193 
183 
177 
158 

153 
158 
158 
148 
153 


m 

177 
172 
188 
236 

188 
167 
144 
139 
139 

134 
129 

125 
129 
134 

134 
144 

139 
134 
134 

129 
129 
129 
129 
129 

129 
116 
139 
172 

158 
153 


139 
129 
116 
120 
120 

158 
258 
264 
253 
253 

253 
219 
264 
299 
253 

214 
183 
158 
139 
129 

125 
125 
116 
116 
100 

96 
96 
308 
153 
158 
198 


209 


2 


188 


3 


167 


4 


153 


5 


139 
112 


7 


112 


8 


100 


9 


108 


10 


112 


11 


129 


12 


' 153 


13 


193 


14 


183 


15 


167 


16 


163 


17 !'. 


158 


18 . 


158 


19 


177 


20 


247 


21 


374 


22 


361 


2S 


305 


24 


264 


36 


219 


27 


193 
183 


28 


172 


29 


153 


30 


139 


81 









NoTC.— 3tage<lischarge relation affected by ice Deo. 3 to Mar. 21; diaofaarge Apr. ld-20 interpolated. 
Braced figures show moan discharge for period included. 
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Monthly discharge of Bad River near Odanah, Wis.y for the year ending Sept. 30, 191 S. 
[Drainage area, 607 square miles.) 



October 

November. . 
December. . 

January 

February... 

March 

.\pril 

May 

Juno 

July 

August 

September.. 



Month. 



Discharge In second-feet. 



Maximum. 



1,660 
649 



Minimum. 



TV) 
311 



The year. 



6,960 



Mean. 



1,590 


435 


3,420 


750 


6,9W 


148 


236 


116 


299 


96 


374 


100 



646 
418 
182 
110 
100 
668 
930 
1,510 
1,140 
148 
171 
183 



519 



Per 
square 
mile. 



1.06 
.689 
.300 
.181 
.165 
1.10 
1.53 
2.40 
1.8S 
.244 
.282 
.301 



.856 



Run-off 
(depth in 
inches on 
drain aj^ 

area). 



1.21 

.77 

.35 

.21 

.17 

1.27 

1.71 

2.S7 

2.10 

.28 

.33 

.34 



11.62 



MONTREAL RIVER AT XROHWOOD, MICH. 

Location. — At main highway bridge on State line between Hurley, Wis., and Iron- 
wood, Mich., about 8 miles upstream from junction of West Branch, and 22 miles 
above mouth of river. 

Drainage area. — About 73 square miles (measured on Hixon's County Atlas; scale, 
1 inch = 6 miles). 

Records available. — April 24 to September 30, 1918. 

Gage. — Chain gage fastened to downstream side of highway bridge, read by W. A. 
Markert. 

Discharge measurements. — ^Made from wooden bridge at lumber mill, one-fourth 
mile above gage, or by wading. 

Channel and control. — Bed at and downstream from gage fairly heavy gravel; 
fairly permanent. Concrete retaining walls on both sides of the river below the 
gage prevent overflow at flood stages. 

Extremes of discharge. — ^Maximum stage recorded, 3.1 feet, June 2 (discharge, 
about 455 second-feet); minimum stage recorded, 0.71 foot July 23 (discharge, 
about 2.9 second-feet). 

Regulation.— Water stored in Pine Lake, in sees. 28, 29, 32, and 33, T. 44 N., R. 3 E., 
is used to increase the water supply for Iron wood and Hurley during periods 
of low flow; effect of this regulation on flo^r at station probably slight. 

Accuracy. — Stage-discharge relation assumed fairly permanent except as affected 
by ice during winter months. Rating curve poorly defined below 275 second- 
feet, and extended above. Grage read to hundredths once daily. Daily dis- 
charge ascertained by applying gage height to rating table. Records probably 
fair. 

'Discharge measurements of Montreal River at Ironxvood, Mich., during the year ending 

Sept, 30, 1918. 



Date. 



Made by— 



Db- 
chaigc. 



Apr. 24 I W. O. Hoyt.. 
June 8 I T. G. Bedford 
Aug. 23 , 8. B. Soul6... 
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Daily discharge, in second-feety of Montreal River at Ironwood, Mich., for the year ending 

Sept. SO, 1918, 



Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 Day. 


Apr. 


Biay. 


June. July. 


Aug. 


Sept. 


] 




106 
115 
100 
88 
80 

78 
204 
204 
204 
218 

275 
166 
85 
65 


425 
455 
335 
191 
204 

133 

65 
152 
96 
91 

113 
41 
59 
64 
43 


152 
14 
13 
15 
19 

13 

14 

U 
9.9 
9.5 

8.3 
7.2 
6.6 
6.6 
8.6 


6.1 
7.8 
6.6 
6.1 
6.6 

8.3 
7.8 

14 

16 

18 

14 
13 
18 
30 
13 


H 
14 
13 
13 
3.9 

7.5 
8.3 

7.8 


Ifi 




■ 82 
96 
65 
111 
232 

152 
165 
152 
122 
191 

865 

365 
350 
410 
335 
260 


40 8. .? 


13 
13 
12 

l\ 

8.0 
8.6 
8.0 
8.3 
8.0 

8.3 
7.5 
9.9 
7.5 

24 

17 


20 


2. 




17 




16 
48 
6.4 
12 

10 

10 
5.8 
7.5 
4.0 

6.1 
7.2 
7.5 

16 

16 


12 
16 
14 
14 

9.9 
11 
3.2 
4.4 
4.0 

4.4 
4.5 
4.4 
4.5 
4.4 
4.7 


23 


3 




; 18 




22 


4 




19 




29 


5. 




20 




04 


6 




21 




59 


7 




22::.::::.:. 




24 


8 




23 




42 







7.8 
14 

2.9 
19 
35 
26 
26 


24 


76 
70 

62 
56 
58 
191 
178 


14 







25....:: : 


19 


11 




25 


16 


12 




27 


13 


3 




1 28 


13 


U 




29 


9.5 


16 




30 


9.0 






31 










1 











Note.— Oage not read May 30 and Sept. 12; discharge interpolated. 
Monthly discharge of Montreal River at Ironwood, Mich., for the year ending Sept. SO, 1918, 

(Drainage area, 73 square miles.] 



Month. 



Discharge In second-feet. 










Tor 


Maximum. 


Minimum. 


Mean. 


square 
mile. 


191 


56 


98.7 


1 
1.35 


410 


65 


179. 


2.45 


455 


4.0 


89.3 


1.22 


152 


3.2 


13.9 


.190 


30 


6.4 


11.3 


.155 


64 


2.9 


19.6 


.268 



Run-off 

(depth in 

inCneson 

drainage 

area). 



April 24-30 

May 

Jane. 

July 

August — 
September. 



0.35 
2.82 
1.36 
.22 
.18 
.30 



WEST BBAVOH OF MOVTBEAI. BIVER AT aiLE, WIS. 

Location.— In sec. 27, T. 46 N., R. 2 E., 800 feet upstream from highway bridge 

at Gile, Iron County, 2 J miles southwest of Hurley, Wis., and 4 miles upstream 

from junction of East and West branches. 
Drainaob abea. — ^About 70 square miles (measured on Hixon's Coimty Atlas; scale, 

1 inch =2 miles). 
Records available. — April 26 to September 30, 1918. 
Gage. — Standard sloping gage bolted to rock ledge on left bank of river, a few him. 

dred feet upstream from pump house of Ottawa mine; read by Lyle Slender. 
Discharge measurements. — ^Made from downstream side of highway bridge 800 

feet below gage or by wading. 
Channel and control. — Control formed by permanent rock ledge across narrow 

section of stream about 15 feet below gage; fall at control about 4 feet. 
Extremes of discharge. — ^Maximum stage recorded during period, 5.65 feet, June 

28 (discharge, about 377 second-feet); minimum stage recorded, 1.32 feet July 

23 (discharge, 2.4 second-feet). 
Regulation . — None. 
Accuracy. — Stage-discharge relation permanent. Rating curve fairly well defined 

below 200 second-feet ; extended above 200 second-feet. Gage read to himdredths 

once daily. Daily discharge ascertained by applying gage height to rating 

table. Records good for days when gage was read; records of discharge obtained 

by interpolation subject to error. 
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Discharge measuremerUs of West Branch of Montreal River at Gile, Wis,, during the year 

ending Sept. SO, 1918, 



Date. 


Made by- 


hei^t. 


Dis- 
charge. 


Date. 


Madeby- 


h^^. 


Dift- 


Apr. 25.. 
Junes. 


W. G. Hoyt 


Fed. 
3.46 
4.25 


8ee,-ft. 
87 
161 


Aug. 23.. 
23.. 


S. B. Soiil^ 


Feet. 
LSI 
L57 


*^f, 


T.Q. Bedford 


do 


H 









Daily discharge, in second-feet, of West Branch of Montreal River at Oile, Wis,, for the 
year ending Sept. SO, 1918. 



Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 




184 
158 
136 
122 
115 

106 
117 
117 
150 
184 

212 

m 

170 
136 
122 


368 
359 
350 
334 
270 

340 
212 
168 
147 
136 

122 
104 
83 
65 
54 


24 
21 
21 
22 
22 

20 

16 

11 
0.9 
&3 

5.9 
6.6 
4.8 
4.4 
4.0 


2.4 
2.5 
2.5 
2.5 
2.5 

4.0 
7.0 

12 

14 

14 

14 
14 
13 
14 
14 


11 
11 
11 
14 
14 

14 
15 
13 
11 
11 

13 
18 
23 
22 
20 


16 




131 
112 
104 
144 
184 

198 

108 
198 

274 
360 
368 
334 
303 
370 


46 
38 
54 
48 
41 

33 
30 
31 
31 
32 

32 
29 
25 
21 
22 


3.7 
3.7 
3.3 
3.1 
3.0 

2.8 
Z6 
3.4 
2.8 
Z6 

2.6 
2.5 
2.9 
3.3 
8.3 
3.4 


11 
9.4 
8.8 
8.3 
5.0 

4.0 
4.8 
4.8 
6.1 
4.2 

8.3 
8.6 
3.7 
5.9 

11 

11 


19 


2 




17 




18 


3 




18 




36 


4 




19 




19 


5 




20 




35 


6 




21 




M 


7 




22 




48 


8 




23 




41 


9 




24 




34 


10 




25 




38 


11 




26 


72 
65 
100 
146 
184 


30 


12 




27 


36 


13 




28 


22 


u 1 :: ::: 


20 


30 


15 




30 


19 






31 













NoTE^-^Gaj^ not read Xpr, 28^Hay^5^0, 12, 19, Se^Jnne 3^ 9,^6, 23/ 24, 30, July 3, 7, 14, 21, 28, Aug. 4, 



11, 18, 25, 31, Sept. 1, 



I, and 29; dischaz^e mterpolated. 



Monthly discharge of West Branch of Montreal River at Gile, Wh.,for the year ending Sept, 

SO, 1913, 

[Drainage area, 70 square miles]. 





Discharge in second-feet 


Run-off 


Month. 


Maximum. 


AUuUl&OIU* 


Mean. 


Per 
square 
mile. 




Anril 26-<30 


184 

368 

368 

24 

14 

54 


65 
104 

21 
2.4 
2.4 

11 


113 

188 

117 
8.0 
7.6 

22.8 


161 
2.60 
1.67 
.114 
.100 
.319 


aao 


May 


3.10 


June 


L« 


July 


.13 


August 


.13 


September. 


J6 







STBBAHS TBIBTJTABY TO LAKE HICHiaAN. 
XSVOMINES BIVE& BELOW K08S. MIGK. 

Location.— In sec. 5, T. 33 N., R. 23 E., at "Grand Rapids,*' about 4 miles below 
Koes, Menominee County, Mich., and 3 miles west of Ingalls, Mich. Little 
Cedar River, draining an area entirely in Michigan, enters from the leit about 
half a mile below the station. 

Drainage abba. — 3,790 square miles. 

Records available. — July 1, 1913, to September SO, 1918. 
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DiscHASGz. — ^The flow is computed by the Menominee & Marinette Light & Traction 
Co., of Menominee, Mich., as fbUows: Each hour the load on the generators is 
noted and gage heights are read of the head and tail- water to determine the head 
on the spillway of the dam and the acting head on the turbines. The flow through 
the turbines for each hour is taken from a table giving the discharge corresponding 
to load and head. The flow over the spillway is taken from a table computed from 
a weir formula. When water is wasted through the gates the magnitude and 
duration of the gate openings are noted and the quantity wasted determined 
from computed tables. The sum of the hourly discharge through the turbines 
and over the spillway, plus the quantity wasted through the gates, divided by 
the number of seconds in 24 hours, gives the average discharge in second-feet for 
the day. No account is taken of the water passing through the exciter turbine, 
nor waste over the "trash gate '' at the power house. This amount is, however, 
relatively small. 

ExTRBMBS OP DiscoABGB. — Maximiim daily discharge during year, 15,000 second-feet 
May 30; minimum daily discharge, 1,160 second-feet February 3. 

1913-1918: MaTJmtim daily discharge recorded, 23,200 second-^eet, April 23 
and 25, 1916; minimum daily discharge recorded, 1,000 second-feet, June 14, 1914. 

RsoxTLATioN. — ^Above the station are the following power plants: Sturgeon Falls, 
owned by Pennsylvania Iron Mining Co., 50 miles; Little Quinnesec, owned by 
Kimberly Clark Co., 57 miles; Upper Quinnesec, owned by Oliver Iron Mining 
Co., 62 miles; Twin Falls, owned by Peninsular Power Co. With the exception 
of the Kimberly Clark dam at Little Quinnesec, the dams furnish power for 
utility and mining uses so that the flow past the dams is comparatively uniform. 
The Kimberly Clark dam is used for paper mills and regulates the flow on Sundays 
and holidays. The effect of this regulation is noticeable at the station generally 
on Tuesdays. The monthly flow probably represents the natural flow. 

ACCUIU.CT. — No measurements have been made by the Survey engineers at this plant 
but measurements made at Koss, Mich., in 1914, show a close comparison with the 
discharge as determined at the power house. 

Cooperation. — Daily-discharge records furnished monthly by Edward Daniell, 
general manager of the Menominee A Marinette Light & Traction Co. 
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Daily discharge^ in second-feet, of Menominee River below KosSy Mich., for the year ending 

Sept. SO, 1918. 



Day. 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



Aog. 



Sept, 



1 
2 
3 
4 
5, 

6, 
7 
8. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31, 



2,430 
2,280 
2,270 
2,230 
2,270 

2,370 
2,550 
2,620 
2,160 
2,360 

2,510 
2,440 
2,570 
2,900 
2,560 

2,500 
2,680 
3,110 
3,210 
4,070 

6,270 
6,220 
4,280 
4,170 
4,270 

4,100 
3,990 
4,000 
3,890 
4,220 
4,050 



4,100 
3,540 
3,330 
3,140 
3,300 

3,090 
3,220 
3,210 
3,120 
3,320 

2,900 
2,780 
2,520 
2,840 
2,880 

2,990 
2,810 
2,380 
2,680 
2,710 

2,960 
3,020 
2,900 
2,890 
2,950 

2,040 
1,660 
2,500 
2,340 
2,050 



1,420 
1,590 
1,480 
1,550 
1,600 

1,420 
1,620 
1,470 
1,400 
1,600 

1,680 
1,420 
1,720 
1,560 
^,680 

1,640 
1,640 
1,420 
1,540 
1,600 

1,450 

{;a8 

1,720 
1,550 

1,660 
1,330- 
1,520 
1,390 
1,620 
1,600 



1,520 
1,420 
1,160 
1,480 
1,460 

1,420 
1,470 
1,600 
1,420 
1,310 

1,520 
1,400 
1,550 
1,540 
1,310 

1,440 
1,310 
1,440 
1,380 
1,460 

1,320 
1,350 
1,370 
1,330 
1,640 

1,590 
1,600 
1,660 



740 

500 

^030 

8,620 

7,300 



6,300 
6,470 
5,560 
5,200 
4,830 

4,680 
4,280 
3,840 
4,100 
4,060 

4,060 
3,880 
3,210 
3,580 
2,940 

3,210 
3,610 
3,840 
4,050 
4,050 

4,140 
3,870 
4,350 
4,120 
3,990 

3,580 
3,430 
3,320 
3,240 
4,480 



5,260 
5,340 
5,370 
4,730 
4,250 

3,900 
4,740 
4,720 
4,660 
5,540 

6,190 
6,810 
6,360 
5,970 
5,520 

5,090 
4,970 
4,970 
4,920 
5,570 

6,760 
6,740 
6,830 
6,020 
6,010 

7,130 
7,850 
10,800 
11,600 
16,000 
11,700 



11,600 
11,600 
10,500 
10,500 
10,000 

8,940 
7,860 
7,490 
6,480 
5,940 

5,130 
4,970 
4,640 
3,970 
3,820 

3,500 
3,210 
3,430 
3,400 
2,210 

2,550 
2,340 
2,360 
2,130 
1,820 

1,960 
1,980 
2,110 
2,050 
2,080 



1,970 
2,270 
2,580 
3,040 
3,040 

2,850 
2,660 
2,760 
2,660 
2,210 

2,110 
2,110 
1,980 
1,970 
1,700 

1,850 
2,070 
2,020 
1,850 
1,770 

1,750 
1,810 
1,710 
2,070 
2,000 

2,460 
2,260 
1,960 
2,420 
1,9D 
1,900 



1,900 
2,010 
1,960 
1,850 
1,840 

2,000 
2,270 
2,840 
3,560 
4,650 

5,460 
5,430 
4,000 
3,840 
3,310 

3,220 
3,260 
2,600 
2,720 
2,350 

1,880 
1,970 
2,400 
2,570 
2,640 

1,790 
1,830 
1,700 
2,190 
2,300 
2,420 



2,340 
3,140 
2,220 
2,790 
3,200 

3,340 
3,360 
2,960 
3,100 
2,180 

2,290 
2,410 
2,780 
2,770 
3,090 

2,870 
2,440 
2,560 
2,870 
3,550 

4,090 
4,220 
4,560 
3,890 
3,970 

3,830 
3,390 
3,300 
2,960 
2,660 



Monthly discharge of Menominee River below Koss, Mich.^ for the year ending Sept. SO, 

1918. 

[ Drainage area, 3,790 square miles.] 



Month. 



Discharge in second-feet. 



Maximum, 



Ifinimum. 



Mean. 



Per 
square 
mile. 



Runoff 
(depth in 
incnesoo 
dndnage 

area). 



October 

November 

December T. 

January , 

February 

March 

Aoril 

May 

June 

July 

August 

September 

The year 



5,270 
4,100 
2,220 
1,720 
1,660 
8,620 
6,470 
15,000 
11,600 
3,040 
5,460 
4,560 



2,160 
1,660 
1,160 
1,330 
1,160 
1,500 
2,940 
3,900 
1,820 
1,710 
1,700 
2,180 



3,210 
2,870 
1,660 
1,540 
1,440 
3,650 
4,140 
6,490 
5,020 
2,190 
2,730 
3,100 



15,000 



1,160 



3,170 



0.847 
.757 
.438 
.406 
.380 
.937 
1.09 
1.71 
1.32 
.578 
.720 
.818 



.836 



0.98 

.M 
.50 
.47 
.40 
l.« 
1.23 
1.97 
1.47 
.«7 



1LS4 



Note.— Monthlv and yearly discharge computed bv U. S. Geological Survey from daily discharge reoordi 
furnished by the Sf enomlnee & Marinette Light dc Tractioii Co. 
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Fm BZVXS HXAB nOXSHOX. W18, 

Location.— In sees. 23 and 26, T. 39 N., R. 17 E., at highway bridge 8 milee south 
west of Florence, Florence County, and 12 miles above mouth of river. Popple 
River enters from right about 200 feet above station. 

Drainage arba. — 488 square miles (measured on map issued by Wisconsin Geo- 
logical and Natural History Survey, edition of 1911; scale, 1 inch»6 miles). 

Reooros availablb. — January 22, 1914, to September 30, 1918. 

Gaob. — Chain gage fastened to guardrail on upstream side of bridge; read by William 
Taft. 

DiscHARGB MBABURBMBNTS. — ^Mado from upstream side of bridge or by wading. 

Channel and control. — Coarse gravel and stones; left bank high and not subjcet 
to overflow; extremely high water may overflow right bank around approach to 
bridge. 

Extremes of discharqb. — Maximum stage recorded during year, 5.80 feet May 30, 
31, and June 1 (discharge, 1,720 second-feet; minimum recorded stage 1.50 feet 
July 18-20 (dischaige, about 160 second-feet). 

1914-1918: Maximum recorded stage, 9.25 feet at noon, April 23, 1916, (dis- 
charge approximately 4,520 second-feet); minimum recorded stage 1.6 feet, 
September 6 and 7, 1915 (discharge about 118 second-feet). 

loE. — Stage-discharge relation seriously affected by ice. 

Regulation.— River not used for log driving during year. Gates of a dam bebw 
station remained open throughout the year. 

AocuRACT. — Stage-discharge relation practically permanent; rating curve fairly well 
defined between 250 and 1,840 second-feet; extension of curve below 250 and 
above 1,840 second-feet may be subject to considerable error. Gage read to half- 
tenths once daily. Daily discharge ascertained by applying daily gage height 
to rating table, except for period when stage-discharge relation was affected by 
ice, for which it was obtained from results of discharge measurements, observer's 
notes, and weather records. Records fair. 

D%9Aarg0 meatwremenU of Pine River near Florence, Wis., during the year ending Sept, 

SO, 1918, 



DOe. 


Hade by— 


hei^t. 


Dl». 
charge. 


Dec 17a 


L. L. Smith 


Feet, 
2.50 
2.91 
2.48 


Sec-ft. 
171 


HXL 1^ 


. ...do 


174 


Apr. 22 


T. 0. Bedford 


400 







aComplete Ice cover at oootrol and measuring aectUn. 
125832*— 20— W8F474 2 
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SUBFACE WATER SUPPLY, 1918, PART IV, 



Monthly discharge, in second-feety of Pine River near Florence^ WU., for the year ending 

Sept, SO, 1918, 



Day. 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



Ifay. 



June. 



July. 



Aug. 



Sept 



1. 
2. 
3. 
4. 

6. 

6. 

7. 
8. 
9. 
10. 

11. 
12 
13 
14 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24 
25. 

26 
27. 
28. 
29 
30. 
31. 



352 
319 
319 
319 
287 

287 
319 
319 
319 
352 

352 
368 
368 
385 
385 

418 
484 
552 
905 
905 

905 



797 
797 
725 
690 
655 
620 



552 
518 
451 
385 
352 

352 
354 
336 
319 
319 

287 
287 
287 
287 

287 

287 
272 
256 
256 



230 



105 



170 



180 



176 



300 



195 



780 



930 
890 
575 
607 
473 

439 
439 
422 
405 
405 

405 
405 
405 
874 
374 

374 
405 
405 
422 



439 
439 
439 
473 
473 

473 
490 
507 
607 
541 



541 
607 
490 
607 
541 

675 
575 
610 
680 
750 

820 
785 
785 
785 
750 

715 
715 
785 
786 
820 

855 
890 
930 
1010 
1210 

1250 
1250 
1340 
1470 
1720 
1720 



1720 
1620 
1570 
1520 
1340 

1250 
1090 
930 
800 
820 

758 
760 
715 
680 
680 

676 
541 
607 
473 
439 

374 
292 
292 
266 
266 

242 
242 
242 
266 



266 
266 
266 
266 

242 
220 
220 
220 
209 

196 
198 
188 
178 
178 

178 
160 
100 
160 
160 

178 
198 
220 
220 
242 

242 
242 
220 
220 
220 
209 



196 
108 
198 
196 
196 

243 
318 
610 
890 
1,000 

970 
930 
855 
715 
675 

507 
374 
374 
374 
346 

318 
202 
266 
266 



266 
282 
374 
645 
645 
610 



575 
573 
541 
507 
439 

406 
374 
346 
346 
318 

306 
292 
20 
292 
293 



406 
473 

541 
507 
473 
439 
439 

405 
374 
374 
374 
346 



NoTB.— Stage-dlseharge relation affected by ice Nov. 20 to Mar. 31. Braced figures show mean disdurge 
for i>eriod included. 

Monthly discharge of Pine River near Florence, Wis., for the year ending Sept. SO, 1918. 
[Drainage area, 488 square miles.a] 





Discharge in second-feet. 


Ron^ 

drainage 
area). 


Month. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


October 


905 
552 


287 


644 
299 
182 
176 
192 
637 
476 
876 
722 
314 
465 
400 


1.11 
.613 
.373 
.360 
.303 

1.10 
.976 

1.80 

1.48 
.430 
.953 
.830 


1.2S 


November 


.«» 


December 




.43 


January .*. . . 






.41 


February 






.41 


March 






1.27 


April 


930 
1,720 
1,720 

292 
1090 

575 


374 
490 
242 
160 
198 
292 


1.09 


May.:::::::;:::::::::::::::::: :::: 


8. OS 


June 


1.65 


July 


.51 


August 


1.10 


September 


.91 






The year 


1720 




425 


.871 


ii.a 











oRevised since publication of 1910 report, on the assumption that Kentuck Lake dischartes into Bnii* 
River instead of into Pine River. 
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yiKE BIVXS AT JJIBSBOt WIS. 

Location.— In sec. 15, T. 35 N., R. 21 E., at Chicago, Milwaukee & St. Paul Railway 
bridge half a mile south of Amberg, Marinette County, immediately below the 
junction of two branches of Pike River and about 11 miles above mouth. 

Drainage area. — 240 square miles (measured on map issued by Wisconsin Geolog- 
ical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles. 

Records availablIS. — February 26, 1914, to September 30, 1918. 

Gage. — Chain gage fastened to guardrail on upstream side of bridge; read by Frank 
Bunce. 

Discharge measurements. — Made from a highway bridge a quarter of a mile down- 
streaiti from the bridge to which the gage is attached, or by wading. 

Channel and control. — Solid rock and some loose granite boulders; channel perma- 
nent but very rough at gage. Banks medium high; not subject to overflow. 

Extremes op discharge. — ^Maximum stage recorded during year, 3.85 feet at 7.10 
a. m., Blay 28 (discharge 841 second -feet); minimum discharge estimated 70 sec- 
(md-feet December 9-11, 30 and 31. 

1914-1918: Maximum stage recorded, 4.65 feet at 8.10 p. m., July 14, 1914 
(discharge, 1,200 second-feet); minimum open-water stage recorded, 1.55 feet 
September 7, 1915 (discharge 109 second -feet). Minimum discharge for winter 
periods estimated 70 second-feet Decem'ber 9-11, 30, and 31, 1917. 

Regulation. — None. 

Accuracy. — Stage-discharge relation permanent except when affected by ice. Rat- 
ing curve well defined between 180 and 1,120 second-feet. Gage read to quarter- 
tenths once daily. Daily discharge ascertained by applying daily gage. height 
to rating table or for periods in which stage-discharge relation was affected by 
ice, from discharge measurements, observer's notes, and weather records. Open- 
water records good, except for extremely low stages, for which they are fair. 
Winter records fair. 

Diadiarge meanxremtrUs of Pike River at Amberg, Wis., during the year ending Sept, 

30, 1918, 



Date. 


Madeby- 


Oace 
hei^t. 


Dis- 
charge. 


Date. 


Made by- 


Oa^e 
hei^it. 


Dis- 
charge. 


Dec. 18a 


L.L. Smith 


Feet. 
1.73 
1.97 


See.-ft. 
fl2 
117 


Feb. 20a 
Apr. 20.. 


L. L.Smith 


Feet. 
2.14 
2.36 


Sec.'ft. 
101 


Jan. 15a 


do 


T. 0. Bedford 


294 









• Complete ice cover at control and measuring section. 
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SURFACE WATER SUPPLY, 1918, PART IV. 



Daily discharge, in second-feet, of Pike River at Amberg, Wis,, for the year ending 

Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1 


158 
158 
158 
158 
158 

162 
160 
162 
158 
160 

100 
180 
185 
185 
102 

180 
103 
244 
230 
244 

230 
230 
230 
230 
204 

204 
258 
288 
288 
273 
258 


258 
244 
348 
204 
204 

204 
204 
204 
• 185 
180 

185 
102 
185 
185 
185 

185 
180 
180 
180 
180 

185 
102 
185 
180 
100 

158 
155 
150 
145 
140 




140 
130 

no 

100 
00 

80 
80 
80 
70 
70 

70 
80 
80 
80 
00 

100 
100 
110 

no 

120 

120 
110 
110 
100 
100 

00 
00 
80 
80 
70 
70 


80 
100 
140 
160 
160 

150 
150 
140 
140 
130 

130 
130 
120 
130 
120 

120 

no 
no 
no 
no 

100 
100 
100 
100 
. 100 

00 

00 
00 
80 
80 
80 


80 
80 
00 
00 
100 

no 
no 

120 
120 
130 

120 

no 
no 
no 
no 

100 
100 
100 
100 
100 

no 

120 
130 
140 
160 

160 
160 
160 


150 
160 
170 
170 
160 

150 
140 
140 
140 
150 

160 
160 
170 
170 
170 

180 
205 
230 
200 
350 

410 
550 
700 
780 
608 

604 
510 
453 
306 
380 
364 


364 
364 
348 
333 
310 

288 
303 
318 
310 
303 

206 
288 
266 
244 
244 

244 
303 
333 

318 
318 

318 
318 
318 
318 
303 

288 
258 
288 
412 
546 


510 
476 
412 
348 
348 

318 
348 
348 
300 
583 

658 
658 
583 

476 
306 

364 
333 
333 
364 
380 

348 
364 
364 
348 
306 

658 
738 
820 
820 
820 
738 


738 

SI 

620 
546 

428 
306 
348 
318 
318 

288 

273 
244 
230 
230 

217 
204 
204 
102 
180 

180 
160 
160 
160 
162 

158 
160 
176 
162 
158 


204 
217 
204 
204 
204 

185 
160 
158 
148 
142 

138 
134 
128 
122 
128 

154 
154 
142 
138 
128 

118 
118 
154 
100 
102 

102 
180 
176 
304 
102 
170 


154 
148 
142 
138 
138 

204 
288 

• 364 

510 
008 

582 

476 
3«4 
303 

258 

230 
100 
103 
160 
158 

142 
230 
230 
288 

258 

230 

204 
102 
217 
230 
204 


IW 


2 


Iffi 


3 


2» 


4 


344 


5 


zn 


6 


2i: 


7 


304 


8 


193 





14) 


10 

11 


1» 
193 


12 


2^ 


13 


tn 


14 


2» 


15 


230 


1« 


217 


17 


Its 


18 


344 


10 


» 


20 


m 


21 


31^ 


22 


Sl< 


23 


SOS 


34 


3S!^ 


25 


230 


36 


217 


27 


3M 


28 


1» 


20 

30 


1« 
169 


31 









NOTB. — Stage-diaoharge relation afTected by ice Nov. 27 to ICar. 24. Oa^ not read on every altemaU 
day. Mar. 26 to Apr. 15; discharge interpolated. 



Monthly discharge of Pike River at Arriberg, Wis., for the year ending Sept. SO, 1918. 
[Drainage area, 240 square miles.) 



Month. 



Discharge in seoond-feet. 



Maximum., 



Minimum. 



Mean. 



Per 
square 
mUe. 



Rim-Qfl 
(depth in 
incoescBi 
dralnaieo 

arm). 



October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

The year, 



348 
140 
160 
160 
780 
546 
820 
738 
217 
608 



158 
140 
70 
80 
80 
140 
244 
318 
158 
118 
138 
158 



203 
101 
03.5 
114 
115 
305 
315 
485 
301 
164 
363 
230 



830 



70 



232 



0.846 
.706 
.300 
.475 
.470 
1.27 
1.31 
2.02 
1.25 
.683 
1.10 
.058 



.067 



0.98 

.m 

.45 
.55 
.50 
1.46 
1.46 
2.SI 
1.40 

1.37 
1.07 



13.15 
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PBflHTIOO mrVER AT HIGH FALLS, HXAB OBIVITZ, WIS. 

Location. — In sec. 1, T. 32 N., R. 18 E., at High Falls, near Crivitz, Marinette County, 
about a quarter of a mile downstream from power house of Wisconsin Public 
Service Co., 1 mile upstream from Thunder River (coming in from ri^t), and 15 
miles by road northwest of Crivitz. 

Drainage area. — 520 * square miles (measured on map issued by Wisconsin Geo- 
logical and Natural History Survey, edition of 1911; scale, 1 inch«»6 miles). 

Rbcords available. — October 1, 1912, to September 30, 1918. 

Gaqe. — Barrett and Lawrence water-stage recorder, set over a wooden well about 15 
feet from the left bank and quarter of a mile downstream from power house; well 
is protected from floating logs by a large boulder. 

Discharge measurements.— Made from cable half a mile below gage. About 2 
second-feet of seepage water enters the river below the gage but above the cable 
and is included in Uie determined discharge as published. 

Channel and control.— Banks at control and measuring section are high and not 
subject to overflow. Control at low stages is a small gravel riffle about 50 feet 
downstream from the gage; at medium and high stages this control is apparently 
drowned out and is probably formed by some point farther downstream. 

Extremes of discharge. — Maximum mean daily dischaige during the year, May 31, 
2,140 second-feet. Minimum mean dischaige 110 second-feet February 10. 

1912-1918: Maximum stage, from water-stage recorder, 7.2 feet May 13, 1916 
(dischaige 3,480 second-feet); minimum stage, 1.1 feet at 5 p. m. March 21, 1915 
(discharge, 54 second-feet). Owing to artificial regulation, extremes given do 
not represent the natural flow. 

Ice. — Because of the relatively warm water in the large service reservior, ice does not 
form on the river in the vicinity of the gage. Open-water rating curve used 
throu^out year. 

Regulation. — Flow controlled by operation of the power plant. Considerable 
diurnal fluctuation caused by the operation of the power plant and during log- 
driving season by the manipulation of the gates. The mean monthly flow does 
not represent the natural flow because of storage in the service reservoir. 

Accuracy. — Stage-discharge relation permanent; not affected by ice. Rating curve 
wdl defined between 145 and 3,980 second-feet. Daily dischai^ge for periods when 
recording gage was in operation ascertained by averaging the results obtained by 
applying gage hei^t for hourly or other regular interval to the rating table; dis- 
chaige for periods when gage was not in operation (see footnote to table of daily 
discharge) obtained by adding 10 per cent to discharge indicated by records of 
power plant. Correction determined by study of records available from water- 
stage recorder. Records iair. 

No dischaige measurements were made at this station during the year. 



» Bev1a6d since pabUoatioo of Wator^pply Pa|Mr 4S4. 
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SURFACE WATEB SUPPLY, 1918, PABT IV. 



Daily discharge, in second-feet, of Peshtigo River at High Falls, near CriviUy Wis,, for ^ 

year ending Sept. SO, 1918, 



Day. 


Oct. 


Nov. 


Dec. 

464 
179 
410 
424 
460 

399 
388 
527 
292 
415 

435 

467 
428 
461 
410 

174 
382 
424 
423 
384 

368 
321 
139 
171 
119 

413 
378 
417 
410 
120 
234 


Jan. 


Feb. 


Mar. 


Apr. 


May. 

708 
583 
569 
590 
381 

580 
697 
685 
711 
661 

727 

283 

1,490 

1,210 

1,140 

922 
860 
766 
380 
1,180 

785 

784 

905 

1,160 

1,040 

320 
1,270 
1.300 
2,060 
1,790 
2,140 


June. 


July. 


Aug. 


Sept. 


1 


456 
462 
455 

^ 

330 
124 
380 
354 
370 

327 
337 
347 
172 
364 

406 
435 
407 
430 
364 

186 
448 
415 
343 
322 

375 
346 
181 
430 
406 
415 


399 
418 
496 
236 
484 

428 
451 
418 
399 
407 

202 

448 
425 
436 
444 

450 
428 
240 
462 
455 

480 
464 
460 
462 
173 

407 
467 
419 
185 
428 


116 
288 
316 
342 
338 

127 
309 
344 
339 
348 

322 

258 
124 
276 
265 

241 
228 
295 
228 
116 

211 
224 
330 
295 
314 

299 
184 
240 
338 
298 
268 


292 
274 
170 
252 
346 

402 
282 
236 
245 
110 

214 
292 
266 
374 
271 

330 
177 
243 
253 
253 

270 
288 
202 
137 
212 

248 
208 
231 


236 
288 
216 
262 
287 

445 
318 
375 
388 
174 

348 
373 
438 
460 
520 

537 
344 
444 
457 
522 

607 
660 
752 
423 
650 

685 
694 
677 
680 
669 
375 


622 
657 
670 
573 
656 

667 
410 
650 
680 
678 

667 
670 
662 
393 
595 

695 
TOO 
607 
720 
705 

355 
685 
674 
731 
683 

666 
694 
394 
634 
692 


1,800 
1,360 
2,000 
1,630 
1,310 

988 
1,210 
956 
613 
940 

782 

770 
765 
790 
720 

380 
722 
824 
770 
800 

866 
800 
415 
690 
760 

760 
760 
780 
680 
390 


660 
615 
475 
169 
347 

373 
230 
477 
455 
422 

370 
389 
895 
162 
376 

482 
479 
544 
535 
433 

256 
529 
562 
535 
413 

470 
436 
190 
512 
476 
449 


456 
486 
435 
310 
5«5 

G50 
680 
620 
525 
445 

906 
500 

5M 

550 
535 

500 
329 
215 
400 
365 

413 
395 
400 
410 
318 

637 
650 

n6 

776 
749 
773 


440 


2 


3K 


3 


730 


4 


:is 


5 


700 


6 


590 


7 


tiOO 


8 


290 





575 


10 


775 


11 


700 


12 


722 


13 


6?D 


14 


530 


15 


is: 


15 


506 


17 


600 


18 


570 


19 


531 


20 


540 


21 


533 


22 


aoa 


23 


5S5 


24 


fi90 


26 


710 


28 


63) 


27 


660 


28 


513 


29 


207 


30 


513 


31 









Note.— Records for foHowing periods obtained from water-stage recorder: Oct. 5-7, 12, 13, 19, 30, 26, 
Nov. 2-7, Apr. 15-22, Mav 2-10/26, June 2, 9-15, l»-22, 24-30, July 1-3. 7-12, Aug. l-«, 12-23, Sept. 1-13 ind 
24-27. Daily disctiarge for other periods determined from records of power plant, as noted in paragraph 
under "Accuracy." 



Monthly discharge of Peshtigo River at High Falls, near Crivilz, Wis., for the year ending 

Sept. SO, 1918. 

[Drainage are, 620 square mOes.] 



Mootb. 



Discharge in second-feet. 



M<ixlmam. 



Minimum. 



Mean. 



Per 
square 
mile. 



Run-off 
(depth in 
incne«Qn 
dramage 

area). 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year 



462 
496 
527 
348 
402 
752 
731 
2,140 
2,060 
660 
776 
775 



2,140 



124 
173 
119 
116 
110 
174 
355 
283 
380 
162 
208 
187 



110 



350 
402 
356 
265 
253 
461 
632 
925 
903 
427 
499 
550 



503 



0.690 
.773 
.683 
.510 
.487 
.887 
1.22 
1.78 
1.74 
.821 
.960 
1.06 



.967 



aso 

.8S 

.79 

.SB 

.51 

1.03 

L36 

2.05 

1.94 

.96 

1.11 

1.18 



13.16 
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OOOVTO BIVSK HXAB OIZXETT, WIS. 

Location. — In sec. 34, T. 28 N., R. IS E., at highway bridge 2} miles southeast of 
Gfllett, Oconto County, and about 27 miles above mouth of rivw. 

l>BAiNAOE AREA. — 678 square miles (measured on map issued by Wisconsin Geological 
and Natural EQstory Survey, edition of 1911; scale, 1 inch=6 miles). 

Records AVAiLABLB.-^une 7, 1906, to March 30, 1909; January 6, 1914, to September 
30, 1918. 

Gage. — Chain gage attached to iron railing on upstream side of bridge; read by Miss 
Nettie Gilbertson. Zero of gage used from January 6, 1914, to September 30, 
1918, is 4 feet above that of gage used June 7, 1906, to March 31, 1909. 

Discharge measurements. — Made from upstream side of bridge to which gage is 
faist^ied. 

Channel and control. — Gravel; &urly permanent. Left bank of medium height 
and not subject to overflow; during extreme flood stages water may overflow 
right bank around the end of the bridge. 

Bztremes op discharge.— Maximum stage recorded during year, 4.46 feet at 3.30 
p. m., May 30 (discharge, 2,510 second-feet); minimum discharge 230 second-feet, 
February 6-9. 

1906-1918: Maximum stage recorded, 5.3 feet at 3.30 p. m., April 25, 1916 
(discharge, 3,220 second-feet); minimum open-water discharge, 95 second-feet 
January 3 and 6, 1907. 

IcB. — Stage-discharge relation seriously affected by ice. 

Regulation. — A dam above the station stores water to float logs during the spring; 
except when dam is in operation flow at the gage is natural. 

Accuracy. — Stage-discharge relation practically permanent, except as affected by 
ice. Rating curve well defined between 239 and 1,790 second-feet. Gage read 
to quarter-tenths once daily. Daily discharge obtained by applying daily gage 
height to rating table, except for period when stage-discharge relation was affected 
by ice, for which it was obtained by applying to rating table daily gage height 
corrected for effect of ice by means of discharge measurements, observer's notes, 
and weather records. Open-water records good except at highest flood stages, 
for which they are only fair; winter records fair. 

Distharge mea»urements of Oconto River near GUleity TTw., during the year ending Sept. 

SO, 1918. 



Date. 


Made by— 


Gaffe 
height. 


DIs- , 
charge. 


Date. 


Madeby- 


Gage 
he@it. 


Dis- 
charge. 


Dec 19b 


L.L. Smith 


Feet. 
2.33 
2.64 


342 


Feb, 21- 
Apr. 19 


L.L.Smith 


Feet. 
3.10 
2.16 


'"'•4 


Jan. 17a 


do 


T.G. Bedford 


$4& 









a Complete ioe cover at control and measuring section. 
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Daily disduxrge, in second-feet, of Oconto River near OiUettf Wis., for the year ending 

8epL SO, 1918. 



Day. 



1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
18. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
29. 
29. 
30. 
31 



Oct. Nov. Doc. Jan. Feb. Mar. Apr. Ifay. June. July. Aug. BepC 



446 
446 
446 
468 
446 

424 
424 
424 
446 

468 

468 
468 
468 
468 
468 

468 
468 
468 
468 
515 

515 
615 
515 
515 
515 

540 
565 
615 
565 
500 
500 



670 
670 
670 
670 
642 

616 
565 
565 
565 
565 

565 
565 

540 
540 
515 

515 
565 
402 
515 
402 

402 
515 
515 
402 
424 

403 

390 
380 
360 
340 



340 
330 
320 
310 
305 

300 
200 
290 
280 
270 

270 
270 
270 
270 
270 

280 
290 
320 
340 
330 

325 
326 
320 
310 
305 

305 
305 
305 
300 
290 
290 



205 
300 
300 

300 
305 

305 
310 
310 
315 
320 

320 
325 
325 
335 
340 

340 
840 
330 
320 
310 

305 
306 
305 
305 
305 

305 
305 
300 
290 
290 
290 



270 
260 
250 
240 
240 

230 
230 
230 
230 
235 

240 
240 
260 
270 
280 

280 
260 
240 
260 
270 

290 
290 
300 
300 
305 

310 
320 
825 



305 
305 
306 
305 
306 

310 
325 
320 
320 
320 

330 
340 
350 
360 
370 



410 
440 
460 
470 

615 
1,020 
2,020 
2,390 
2,090 

2,020 
1,870 
1,720 
,1,720 
1,290 
1,020 



902 
960 

1,020 
902 

1,020 

780 
1,200 
780 
870 
810 

752 
608 
008 
698 
725 

608 
780 
840 
000 
810 

780 
810 
870 
870 
900 



1,360 
840 
870 
810 



1,020 

060 

1,090 

1,160 

oao 

930 
1,000 
1,200 
1,430 
1,200 

1,360 
1,860 
2,020 
1,800 
1,720 

1,640 
1,430 
1,720 
1,700 
1,640 

1,500 
1,430 
1,430 
1,200 
1,500 

1,860 
2,090 
2,160 
2,470 
2,470 
2,320 



2,330 
2,000 
1,040 
1,720 
1,570 

1,640 
1,430 
1,290 
1,020 
002 

1,200 
060 
060 
780 
725 

615 
615 
615 
590 
565 



382 
342 
424 

468 

402 
402 
468 

468 
615 



468 
468 
540 
565 

500 

615 
500 
500 
468 
515 

402 
615 
402 
468 

424 

424 
424 
482 
515 
515 

402 
498 
468 
446 

468 

492 
515 
540 
515 
515 
615 



515 
515 
468 
882 
4Sti 

434 
424 
434 
446 



565 
565 
505 

640 
515 

468 
466 
500 
615 
468 



434 
446 
403 
403 



446 
408 
565 

540 
515 



434 
434 



434 



SIS 



515 



515 
540 



SkS 
515 

565 

MO 

165 

515 



Note.— Stase-discharge relation afTected by ice Nov. 27 to Kar. 25. Gage not read Mar. 27; discharge 
interpolated. 

Monthly discharge of Oconto River near GUlett, Wis., for the year ending Sept. SO, 19 IS. 
[ Drainage area, 678 square miles.) 



Month. 



Discharge in seoond-feet. 



Maximmn. 



Bfinimom. 



Mean. 



Per 
square 
mile. 



Run-off 
(depth In 
incneson 
drainage 

area). 



October 

November 

December 

January 

Pebruaiy 

March 

April 

May 

June 

July 

August 

September 

The year 



615 

670 

340 

340 

325 

2,300 

1,360 

2,470 

2,320 

615 

590 

565 



424 
340 
270 
200 
230 
305 
608 
930 
342 
424 
382 
424 



587 
301 
311 
266 
800 
873 
1,670 
042 
504 
480 
408 



0.738 

.777 

.444 

.450 

.392 

1.18 

1.20 

3.32 

1.80 

.743 

.708 

.735 



ass 

.87 

.51 

.53 

.41 

I.S6 

1.44 

3.68 

155 

.86 

.83 



2,470 



230 



632 



.032 



12.68 
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70X RIVXB AT BSBLDT, WIS. 

Location.— In sec. 16, T. 17 N., R. 13 E., at government lock and dam about 2J mile 
upstream from Berlin, Green Lake County. 

Drainage abba. — 1,430 square miles (measured on map issued by the Wisconsin 
Creological and Natural History Survey, edition of 1911; scale, 1 inch«6 miles). 

Records available. —1898 to September 30, 1918 (publication of records prior to 
Sept. 30, 1917, is held up pending collection of data relative to effect of ice on stage- 
dischaige relation). 

Gaoe. — Staff gage located in pool immediately below the dam. Read by United 
States Aimy Engineer. 

Channel and contbol. — Sand and gravel, one channel at all stages. Both banks 
low and subject to overflow. 

Dischabob m basubem ents.- Made from downstream side of Huron Street highway 
bridge in city of Berlin about 2} miles downstream from gage. Rating curves for 
gage corrected for small inflow between the gage and measuring section. 

Extremes ofdischaboe. — Maximum mean daily discharge recorded during year, 6,050 
second-feet, March 21-23; minimum mean daily discharge 480 second-feet 
January 1-3. 

Ice. — Stage-discharge relation affected by ice. 

Accuracy. — Stage-discharge relation practically permanent except for effect of 
ice. Rating curve well defined between 800 and 6,000 second-feet. Gage read 
three times daily, but generally noon reading alone is used in determination of daily 
discharge. Daily discharge ascertained by applying daily gage hei^t to rating 
table, except for period when stage-discharge relation was affected by ice, for which 
it was obtained from results of one discharge measurement and observer's notes. 
Open-water records good; winter records roughly approximate. 

Cooperation. — Records have been collected and computations of daily discharge 
made by United States Army Engineers. Open-water records obtained from 
rating curves based on discharge measurements made by United States Geo- 
logical Survey. 

Discharge meanarements of Fox River at Berlin, Wis., during the period June i, 1917, 

to Sept. SO, 1918. 



Date. 


Madeby- 


Oace 
taeij^t. 


Dl«^ 
charge. 


Date. 


ICadeby- 


hSX. 


Di». 
charge. 


1W7. 
June 7 


R, B. Kllgore 


Feet. 
10,37 
11.27 
0.83 
8.OT 
8.10 


2,400 

1,600 

1,210 

824 

1 


m7. 

Nov. 7 

1918. 
Jan. 18 
Mar. 28 

Apr. 5 


R n migp*^,, ,. 


Feet. 

iai7 

a8.75 
13.02 
11.86 


8ec.-lL 
1,780 


hHj 25 
Aue. 1 


KUgoreandKjBme 

do 

Hoyt and Kane 

Ki^oreandWelsch.... 


Hoyt and Orover 

W. G. Hoirt. 


600 
5,060 


28 


T.G. Bedford. 


2,940 









a Stage-discharge relation affected by Ice; ice cover, 13 inches thick. 

NoTB.— Discbarge measured at Huron Street highway bridge. Dischaige at gage obtained by applying 
a correction factor of a083 to the figures shown in the above table. 
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Daily discharge^ in seecmd-feet, of Fox River at Berlin, Wis. , for the year ending Sej>(. 

SOy 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 

700 
700 
700 
740 
700 

660 
660 
700 
700 
740 

740 
740 
740 
T80 
780 

780 
780 
780 
780 
820 

820 
820 
820 
820 
860 

900 
900 
940 


Mar. 

940 

980 

1,060 

1,200 

1,350 

1,600 
1,800 
2,000 
2,200 
2,200 

2,200 
2,300 
2,500 
2,700 
2,900 

3,100 
3,340 
3,700 
4,420 
5,790 

6.060 
6.060 
6,050 
6.920 
5,920 

6,520 
5,270 
5,030 
4 790 
4,560 
4,230 


Apr. 


May. 


June. 


July. 


Amc. 


Sept. 


1 


940 
905 
906 
906 
905 

906 
906 
830 
866 
865 

865 

865 
865 
865 
865 

865 
866 
866 
906 
940 

906 
906 
975 
975 
1,020 

1,100 
1,220 
1,270 
1,360 
1,360 
1,420 


1,460 
1 460 
1,520 
1,570 
1,680 

1,850 
i;800 
1,740 
1,680 
1,620 

1.570 
1,400 
1 420 
1,360 
1,320 

1,270 
1 220 
1,180 
1.140 
1,140 

1,140 
1,100 
1,060 
1,020 
1,020 

1,020 
975 
975 
975 
940 


940 
906 
866 
865 
765 

800 
700 
700 
800 
800 

800 
800 
750 
800 
800 

800 
800 
800 
840 
840 

840 
840 
880 
880 
880 

750 
750 
700 
750 
760 
750 


480 
480 
480 
510 
610 

540 
540 
540 
640 
540 

670 
570 
600 
600 
600 

600 
600 
600 
630 
630 

630 
630 
630 
630 
630 

660 
600 
660 
660 
600 
700 


3,920 
3.620 
3,350 
3,170 
3,000 

2,830 
2,750 
2,670 
2,520 
2,450 

2,310 
2,170 
2,100 
1 980 
1,850 

1,740 
1,620 
1,570 
1,520 
i;420 

1,460 
1,680 
1,740 
1,740 
1,800 

1,800 
1,740 
1,680 
1,740 
1,800 


1,800 
1,740 
1 740 
1,680 
1,570 

1,460 
1,420 
1,320 
1,270 
1,740 

1,910 
2,040 
2,100 
2,100 
2,040 

1,910 
1,850 
2,040 
2,240 
2,830 

2,450 
3,530 
4,120 
4,020 
3,820 

3,530 
3,440 
3,360 
3,260 
3,170 
3,060 


3,060 
3,000 
2,910 
2,830 
2,670 

2,600 
2,520 
2,380 
2,310 
2,240 

2.170 
2,040 
1,910 
1 850 
1,680 

1,520 
i;420 
1,320 
1,220 
1,180 

1.140 

1,100 

1,020 

975 

940 

906 
865 
906 
866 
906 


940 
»76 
905 

go5 

975 

940 
940 
906 
866 
800 

800 

800 
800 
766 
800 

800 

765 

766 

765 

. 765 

735 
735 
735 
675 
765 

800 
766 
735 
800 
800 
735 


735 
766 
735 
735 
765 

735 
675 
735 
735 
765 

735 
765 
735 
705 
765 

705 
735 
735 
735 
675 

645 
645 
675 
675 
645 

675 
645 
645 
645 
675 
675 


675 


a 


675 


3 


675 


4 


615 


5 


615 


6 


615 


7 


615 


8 


500 


9 


590 


10 


SW 


11 


645 


12 


645 


13 


645 


14 


645 


15 


645 


16 


645 


17 


645 


18 


675 


19 


645 


20 


645 


21 


645 


22 


645 


23 


€ih 


24 


675 


25 


64^ 


26 


645 


27 


615 


28 


645 


29 


615 


30 


615 


31 









Monthly discharge of Fox River at Berlin, Wis., for the year ending Sept. .W, 2918. 
prainage area 1,430 square miles.] 



Month. 



Discharge in second-feet. 



Maximum. 



Mtnlninm . 



Mean. 



Per 

square 

mUe. 



Run-otf 
(depth in 
bchesoo 
dralnsee 

area). 



October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

The year 



1,420 

1,850 

940 

700 

940 

6,050 

3,920 

4,120 

3,080 

975 

765 

676 



940 
700 
480 
660 
940 
1,420 
1,270 
865 
675 
645 
500 



974 

1,320 

806 

501 

771 

3,470 

2,190 

2,410 

1,760 

816 

707 

640 



aosi 

.923 

.563 

.413 

.539 

2.43 

1.53 

1.09 

1.22 

.570 

.494 

.448 



.fi5 
.IS 
.56 
l« 
l.Tl 
1.96 
1.36 
.66 
.57 
.50 



k060 



480 



1,370 



]X» 
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FOX RIVXB AT BAPXDE OKOOHB DAM, HSAK WBIQKT8T0WV* WIS. 

Location.— At Rapide Croche dam, in sec. 4, T. 21 N., R. 19 E., about 2 milee up- 
stream from Wiightstown, Brown County, 19 miles downstream from Lake Win- 
nebago and 20 miles upstream from mouth of river at Green Bay. 

Records available.— March 3, 1896 to September 30, 1918. Daily-dischai^ rec- 
ords for this station, 1896-1914, were published by the Wisconsin Railroad Com- 
mission in "Water Power Report to the Legislature, 1915." The records pub- 
lished in this report have since been found to be considerably in error and should 
not be used. See ' * Determination of flow. ' ' 

Drainage area.— 6,150 square miles (measured on map issued by Wisconsin Geo- 
logical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles). 

Determikation of discharge. — ^This dam is owned and operated by the United 
States Army Engineers to aid navigation and the flow is computed by the United 
States Army Engineers as follows: The dam is made of timber and is equipped 
with four needle sluice gates which are used only in times of high water. A 
vertical sta£f gage at the lower end of the canal leading to the lock and about 
a quarter of a mile below the dam is read five times daily— at 7 a. m., 9 a. 
ni., noon, 3 p. m., and 6 p. m. The mean flow for the day is computed from a 
formula using the five gage heights for the day, aasuming gradual changes in 
gage height between the readings, and weighting the different gage heights by 
elapsed time. Prior to 1917 determinations of daily discharge were based on 
tables derived bom theoretical formulas for flow over a sharp-crested weir and 
through the sluice gates. Diuring 1917 discharge measurements were made by 
engineers of the United States Geological Survey from a cable a short distance 
downstream from the dam. Seven measurements were made with the four sluices 
closed and eight with all sluices open. The measured discharge varied bom 1,000 
to 13,000 second-feet. Curves based on the discharge measurements show that the 
theoretical formulas previously used gave results ranging from about 850 second- 
feet too small at low stages, with the sluices closed, to 250 second-feet too large 
at high stages, with all sluices open. The deficiency of amounts in the old records 
as published is due to the fact that no allowance was made for leakage through the 
dam, which is now determined to be about 1,000 second-feet when water is at the 
crest of the dam and all gates are closed. Discharge measurements made by the 
United States Geological Survey in 1902 and 1903 at Wrightstown, about 2 miles 
below the dam, indicate that ^e leakage at the dam was apparently the same 
during 1902 and 1903 as in 1917. As Rapide Croche dam was built in 1878 and 
existed in 1902 as in 1917, it is considered necessary and proper to correct the old 
records for 1896-1917 to agree with the results of the current-meter measurements 
made in 1917. The recomputed records published in Water Supply Paper 454, are 
the old records corrected by means of the curves for 1917, each recomputation tak- 
ing into consideration the relation between the old and new curves according to 
the number of sluices open. Corrections were applied to the semimonthly and 
monthly mean discharge. 
Extremes of discharge. — Information relative to daily maximum and minimum, 
1896-1917 may be obtained from the United States Army Engineer oflSce, Mil- 
waukee, Wis. During 1918, the maximum mean daily discharge was 16,300 
second-feet May 25; minimum mean daily discharge, 1,330 second-feet October 22. 
Regulation. — Flow regulated by Lake Winnebago, which has an area of 215 square 
miles, and also by dams between the outlet of Lake Winnebago and the station, 
the dams being operated for power development and to some extent in the inter- 
ests of navigation. Under existing conditions, which, as regards storage, have 
been the same throughout the period covered by the records, the flow past the 
station is natural. 
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Accuracy. — Records good. 

Cooperation. — Records collected and daily discbarge computed by United SUtes 

Army Engineers from curves developed by current-meter measurements made 

by engineers of tbe United States Geological Survey. 

Daily diacharge, in second-feet^of Fox River at Rapide Croche dam, near WnghUlouniy Wit,, 
for the year ending Sept. 30, 1918, 



Day. 



Oct. 


Nov. 


Dec 


1,870 


3,380 


2,880 


3,090 


3 440 


2,070 


2,830 


3,440 


2,740 


2,940 


2,330 


3,260 


2,780 


1,970 


3,360 


2,920 


3,960 


4,080 


l,7fiO 


4.270 


4,050 


1,510 


4,280 


4,140 


3,260 


4,230 


5,400 


3,310 


4,070 


3,820 


3,370 


2,610 


4,480 


3,290 


2,390 


4,760 


3,150 


4,270 


4,720 


2,070 


4,380 


4,730 


1,700 


4,420 


4,730 


2,960 


4,060 


4,020 


2 920 


3,740 
2; 280 


4,190 


2 930 


5,050 


2,670 


2,450 


5,070 


2,600 


3,860 


4,680 


1,920 


4,050 


4,590 


1,330 


3,910 


4,610 


2,780 


4,000 


3,400 


3,320 


4,060 


3 510 


3,290 


2,330 


3,700 


3,430 


2,650 


4,610 


3,540 


4,180 


4,370 


2,100 


3,770 


4,170 


2,070 


3,730 


4,510 


3,220 


3,270 


3,930 


3,420 




4,400 



Jan. 



Fab. 



Mar. 


Apr. 


4,340 


7,820 


4,44a 


9,220 


4,300 


9,740 


4,850 


11,600 


4,740 


11,600 


4,440 


11,500 


4,420 


10,800 


4,420 


10,700 


4,200 


11,200 


3,740 


11,300 


4,530 


11,100 


4,730 


11,100 


4,680 


10,800 


4,800 


9,780 


4,860 


9,000 


4,760 


9,040 


4,230 


8,460 


6,230 


6,420 


7,300 


6,390 


7,120 


6,200 


6,080 


4,750 


5,510 


5,420 


5,370 


6,510 


4,120 


6,500 


4,830 


6,590 


5,280 


6,350 


5,450 


6,170 


5,700 


4,790 


6,000 


5,170 


6,510 


6,210 


6,820 





May. 



June. 



July. 



Aos. 



Sept. 



I 
2 
3 
4. 

6. 

6. 
7. 
8. 

10. 

11. 
12. 
13 
14. 
15. 

16. 

17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



4,740 
4,580 
4,770 
4,830 
4,730 

3,860 
4,750 
5,000 
4,700 
4,680 

4,810 
4,570 
3,600 
4,580 
5,080 

5,130 
5,060 
4,080 
3,880 
4,020 

4,090 
4,070 
4,700 
5,670 
5,700 

5,470 
4,390 
4,160 
4,990 
5,440 
5,520 



5,510 
5,570 
4,690 
4,470 
4,980 

6,380 
5,470 
6,330 
5,340 
4,530 

5,080 
5,090 
4,920 
4,760 
4,450 

4,620 
3,860 
4,690 
4,540 
4,440 

4,420 
4,570 
4,500 
3,900 
4,460 

4,280 
4,350 
4,360 



6,480 16,100 
6,630 14,800 



6,500 
6,300 
4,970 



14,700 
15,300 
15,100 



4,680 15,000 
6,100 14,300 
6,360 |14,500 
6,700 13,700 
8,130 13,900 



7,510 
5,700 
5,380 
9,070 
9,480 

10,700 
10,900 
11,500 
11,800 
12,200 

13,300 
15,700 
13,800 
14,200 
16,300 

14,800 
14,800 
15,200 
15,000 
15,400 
15,600 



14,100 
13,100 
13,400 
12,800 
12,400 

11,700 
11,500 
11,800 
11,400 
10,200 

7,960 
5,630 
3,690 
3,920 
4,700 

4,890 
4,940 
4,780 
4,630 
3,700 



3,830 
4,600 
4,460 
3,060 
3,350 

3,680 
2,960 
4,170 
4,670 
4,000 

4,S50 
4,600 
4,550 
3,410 
3,030 

4,440 
4,470 
4,460 
4,390 
4,440 

3,160 
3,670 
4,340 
4,440 
4,460 

4,580 
4,510 
3,110 
2,570 
3,430 
3,540 



3,670 
3,360 
3,190 
1,980 
2,480 

3,140 
2,170 
2,410 
2,430 
2,460 

1,690 
2,180 
2,800 
2,640 
2,720 

2,750 
2,660 
1,780 
2,360 
2,800 

2,760 
2,360 
2,430 
2,630 
1,900 

2,040 
2,420 
2,480 
2,430 
2,270 
2,090 



1,640 
2,0« 
2,100 
2,159 
2,280 

2,380 
2,200 
1,00 
2,070 
1,980 

2,180 
2,090 
2,010 
2,100 
1,530 

1,810 
1,9« 
1,830 
1,900 
1,980 

1,M0 
1,820 
1,740 
1,980 
1,980 

1,940 
2,100 
1,990 
1,530 
1,780 



Monthly discharge of Fox River at Rapide Croche dam, near WrighUtown, Wis,, for the 

year ending Sept. JO, 1918. 

[Drainage area, 6,150 square mUes.) 



Month. 



October 

November 

December 

January 

February 

March 

April 

May 

June. 

July 

August 

September 

The year 



Discharge in second-feet. 



Maximum. 



16,300 



Minimum. 



3,540 


1,330 


4,420 


1,970 


5,400 


2,070 


5,700 


3,600 


5,570 


3,860 


7,300 


3,740 


11,600 


4,750 


16,300 


4,680 


16,100 


3,660 


4,690 


2,570 


3,670 


1,650 


2,3<S0 


1,530 



M^n. 



2,720 
3,530 
4,130 
4,700 
4,740 
5,120 
8,410 
10,400 
10,600 
4,010 
2,600 
1,950 



5,220 



Per 
square 
mile. 



0.442 
.574 
.672 
.764 

m 

.833 
1.37 
1.60 
1.72 
.662 
.407 
.317 



.849 



Run-off 
(depth in 
inraesoa 
drainage 

area). 



asi 

.64 

.77 

.88 

.80 

.96 

1.53 

1.96 

1.0 

.75 

.47 

.35 



11.5} 
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WOLF KIVZB AT KB8HXHA, WIS. 

Location. — In sec. 26, T. 28 N., R. 15 E., at highway bridge at Keehena, Shawano 
County, 3 miles below junction with West Branch of Wolf River, coming in from 
right 

Drainaob area. — 840 o square miles. 

Records available. —May 9, 1907, to March 31, 1909; February 10, 1911, to Sep- 
tember 30, 1918. 

Gaoe. — Chain gage fastened to downstream side of new bridge December 9, 1914; 
May 9, 1907, to November 29, 1914, vertical staff gage fastened to downstream 
end of left abutment; both gages at same datum. Gage read by Jerome M. Beau- 
prey. 

Discharge measurements. — Made from the bridge. 

Channel and control. — Gravel; smooth and practically permanent. Banks of 
medium height; overflow improbable. 

Extremes op discharge. — Maximum stage recorded diuring year 4.88 feet at 4 p. m. 
May 28 (discharge, 2,530 second-feet) ; minimum discharge, about 315 second-feet, 
February 20. 

1907-1909 and 1911-1918: Maximum discharge recorded, 3,910 second-feet, 
September 2, 1912 ; minimum discharge during open- water periods, 275 second-feet, 
September 26, 190S. 

Ice. — Stage-discharge relation seriously affected by ice. 

Regulation. — ^The river and its main tributaries above Keshena are controlled to 
some extent by logging dams. 

Accuracy. — Stage-dischaige relation permanent except for effect of ice. Rating 
curve well defined between 380 and 2,000 second -feet; above and below these 
limits curve is extended and subject to error. Gage read to quarter-tenths twice 
daily. Daily discharge ascertained by applying mean daily gage height to rating 
table, except for period when stage-diBcharge relation was affected by ice, for 
which it was ascertained by appljdng to rating table mean daily gage hei^t 
corrected for effect of ice by means of discharge measurements, observer's notes, 
and weather records. Open- water records good, except those for extremely high 
and low stages, which are fair; winter records fair. 

DMiarge nuasuremenU of Wolf River at Keshena^ Wis.^ dvring the year ending Sept. 

SO, 1918, 



Date. 


Madeby- 


Oase 
haii^t. 


Dis- 
charge. 


Date. 


Made by- 


bS^. 


Dlfl- 
charse. 


Dec 20> 


L. L. Smith. 


Feet. 
2.36 
2.70 


390 


Feb. 225 
Apr. 29 


L.L.Smith, 


Feet. 
2.89 
2.98 


*"••& 


Jan. 18a 


do 


T. O. Bedford. 


1,290 









« Revised since publication of Water-Sapply Paper 454. 
5 Complete ice cover at control and measwing section. 
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Daily discharge, in second-feet , qf Wolf River at Keihtna, Wis., for the year ending SepL 

SO, 1918, 



Day. 


Oct. 


Nov. 


Doc 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1 


630 
500 
552 
590 
630 

552 

515 
497 
590 
672 

672 
715 
630 
652 
552 

590 
500 
672 
672 
760 

715 
672 
672 
715 
760 

760 

001 

1,000 

1.220 

1,000 

760 


715 
715 

715 
672 
672 

715 
715 
716 
672 
672 

760 
672 
500 
500 
672 

715 
500 
500 
552 
552 

715 
760 
500 
500 
540 

535 
530 
515 
605 
495 


490 
480 
475 
460 
430 

430 
435 
435 
435 
440 

440 
445 
446 
430 
445 

476 
475 
470 
466 
460 

460 
430 
430 
420 
460 

446 
446 
390 
390 
395 
400 


430 
415 
435 
430 
395 

400 
435 
390 
385 
375 

410 
385 

340 
365 
350 

360 
366 
390 
376 
375 

335 
350 
325 
345 
375 

365 
365 
365 
350 
365 
365 


350 
360 
350 
360 
325 

350 
350 
330 
330 
335 

335 
325 
325 
330 
330 

820 
320 
330 
326 
315 

355 
390 
400 
415 
445 

455 
460 
470 


475 
480 
490 
495 
606 

610 
510 
610 
610 
610 

510 
510 
566 
606 
625 

670 
810 
860 
910 
960 

1,020 
1,380 
1,310 
1,260 
1,190 

1,130 
1,100 
1,070 
1,190 
1,400 
1,110 


1,110 
950 
760 
950 
950 

950 
1,060 
1,060 
1,000 

806 

806 
760 
863 
760 
760 

806 
806 
863 
901 
863 

901 
901 
863 
806 
863 

715 

806 

853 

1,280 

1,220 


1,160 

1,060 

1,000 

950 

853 

853 

853 

901 

960 

1,700 

1,920 
1,850 
1,400 
1,220 
1,280 

1,000 
950 
1,160 
1,280 
1)340 

1,000 
1,060 
1,110 
1,220 
1,160 

1,460 
2,120 
2,330 
1,890 

2,060 


2,190 
2,190 
1,850 
1,680 
1,530 

1,460 
1,460 
1 400 
1,400 
1,280 

1,160 

1,110 

1,050 

960 

960 

950 

1,060 

1,050 

901 

760 

715 
806 
760 
672 
672 

806 
672 
853 
901 
806 


806 
760 
901 
760 
760 

715 
853 
760 
716 
760 

672 
630 
672 
616 
672 

672 
672 
552 
500 
500 

630 
500 
672 
715 
715 

672 
672 
715 
780 
715 
715 


672 
760 
690 
652 
516 

515 
652 
672 
060 
1,220 

1,160 
760 
1,050 
1,060 
1,000 

050 
1,050 

780 
1,000 

806 

716 

715 

780 

1,000 

1.060 

1,000 
901 

1,000 

1,050 
050 

1,000 


8S3 


2 


1,000 
901 


3 


4 


673 


6 


700 


6 


8Si 


7 


050 


8 ... , 


8S3 


9 


700 


10 


780 


11 


673 


12 


500 


13 


673 


14 


760 


15 


500 


16 


673 


17 


715 


18 


901 


19 


673 


20 


715 


21 


672 


22::;::::::::... 


760 


23 


806 


24 


853 


25 


853 


26 


8S8 


27 


500 


28 : 


500 


29 


500 


30 


590 


31 









Note. — Stage-discharge relation affected by ice Nov. 26 to Mar. 29. 

MomMy discharge of Wolf River at Keshena, Wis., for the year ending Sept, SO, 1918, 
[Drainage area, 840 square miles.a] 







Run-off 
(depth in 
inches 00 
drainage 

area). 


Month. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


October 


1,220 

760 

490 

435 

470 

1.400 

1,280 

2,330 

2,190 

901 

1,220 

1,000 


497 
495 
390 
325 
315 
475 
716 
853 
672 
515 
515 
590 


690 
635 
442 
378 
360 
812 
897 
1,320 
1,130 
607 
863 
749 


0.821 
.756 
.626 
.450 
.429 
.967 

1.07 
• 1.67 

1.35 
.830 

1.03 
.892 


0.95 


November 


.84 


December 


.61 


January 


.63 


February 


.45 


March 


1.11 


Anril 


1.19 


May!:::::::::::.:..: 


1.81 


JUI1(( , , , - , 


1.51 


July 


.96 


August , T r , T 


1.10 


Seotember 


1.00 






The year. . . 


2.330 


315 


750 


.893 


12.14 







a Revised since publication of Water-Supply Paper 454. 
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WOLF BlVn AT VXW LOVBOV, WIS. 

Location.— In sec. 12, T. 22 N., R. 14 E., at Pearl Street highway bridge, New 
Liondon, Waupaca County. Embairaas River enters from the right three-fourths 
of a mile above, and Little Wolf River, also from the right, 5 miles below the 
station. 

Drainaob arka. — ^2,240 square miles (measured on map issued by Wisconsin Geo- 
logical and Natural History Siuvey, edition of 1911; scale, 1 inch»6 miles). 

Rbcords available. — Crage heights March 1, 1899, to September 30, 1918; daily 
discharge determinations October 1, 1913, to September 30, 1918. 

Gagk. — ^Enameled steel gage, graduated from 1.0 to 13.0 feet, fastened to right hand 
downstream pier of Pearl Street Bridge. Datum of the gage raised 0.641 foot on 
March 1, 1911, according to United States Army Engineers; zero of gage is at an 
elevation of 748.874 feet above mean sea level. New York City datum. 

Discharge measurements. — ^Blade from the Shawano Street Bridge, two blocks 
below the gage. 

Channel and control. — Sand, hardpan, and mud; not permanent; control not well 
defined . Both banks at the gage fairly high and not subject to overflow. During 
extreme flood stages it is reported that the water from the Embarrass River will 
flow across the city of New London and empty into channel of the Wolf River 
below gage. 

Extremes of discharge. — Maximum stage recorded during year, 9.5 May 30 and 
31 (discharge, 7,270 second-feet); minimum discharge, about 700 second-feet 
February 6-9. 

1914-1918: Maximum discharge recorded, 9.7 feet April 4, 1916 (discharge, 
8,960 second-feet); minimum discharge, that of February 6-9, 1918. The United 
States Army Engineers report a stage of 11.6 feet on April 16, 1888. 
Ice. — Stage-discharge relation affected by ice. 
Regulation. — Little if any diurnal fluctuation due to operation of power plants on 

the river above station, has been observed at the gage; monthly flow natural. 
AccuRACT. — Stage-discharge relation not permanent. Two rating curves used during 
1918, one, applicable October 1 to November 25 and March 12 to September 30, 
fairly well defined between 20 and 2,750 second-feet; the other, applicable 
November 26 to March 11, fairly well defined between 810 and 9,280 second- 
feet; both curves poorly defined outside these limits. Gage read to tenths once 
daily. Daily discharge ascertained by applying daily gage height to rating table, 
except for period when stage-dischaige relation was affected by ice, for which 
it was obtained by applying to rating table mean daily gage height corrected for 
effect of ice by means of discharge measurements, observer's notes, and weather 
records. Records fair. 

Discharge measurements of Wolf River at New Londorif Wts.y during the year ending 

Sept. SO, 1918. 



IHt€. 


Madeby- 


Oafe 
height. 


Dis- 
charge. 

725 
704 


Date. 


ICadeby- 


h<^t. 


Dto. 
charge. 


Dee. 21a 


H<nrt and Smith 

L.L.Smith 


Feet. 
2.02 
2.40 
2.97 


Apr. 30 
July 19 


T.O.Bedibrd. 


Feet, 
6.41 
1.90 


2,i40 
1,090 


Jul 19* 
F6b.23« 


W. 0. Bajt 







a Complete ice cofver at control and measuring leotiao. 
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Daily discharge, in second-feet^ of Wolf River at New London, Wis., for the year ending 

Sept. 30, 1918. 



Dny. 



1. 
2 

3 
4. 
6 

6 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

18 
17 
18. 
10 
20. 

21 
22. 
23 
24. 
25. 

26 
27 
28 
29 
30 
31 



Oct. 



963 



920 
920 

920 
920 
920 
888 

920 

986 
1,060 
1,120 
1,120 
1,120 

1.090 
986 
1,060 
1,090 
1,060 

1,160 
1,230 
1,270 
1,270 
1,270 

1,380 
1,540 
1,570 
1,690 
1,730 
1,770 



Not. I Dec. 



1,810 
1,770 
1,650 
1,540 
1,540 

1,500 
1,460 
1.540 
1,460 
1,460 

1,380 
1,350 
1,810 
1.350 
1,270 

1.160 
1,120 
1,160 
1,200 
1,200 

1,160 
1,160 
1,160 
1,200 
1,090 

980 
980 
960 
945 
945 



910 
875 
875 
840 
810 

780 
750 
750 
750 
750 

750 
765 
780 
765 
765 

780 
780 
795 
795 
810 

815 
810 
810 
810 
825 



810 
810 
795 
795 
795 



Jan. 



795 
780 
780 
780 
780 

795 
796 
780 
780 
766 

750 
750 
750 
750 
740 

740 
740 
725 
725 
726 

740 
750 
765 
780 
796 

796 
705 
780 
765 
750 
740 



Feb. 



740 
726 
726 
710 
710 

700 
700 
700 
700 
710 

710 
725 
740 
750 
750 

750 
740 
740 
740 
726 

726 
710 
706 
725 
740 

760 
780 
780 



705 
810 
890 
945 
1,090 

1,140 
1,280 
1,420 
1,610 
1,810 

2,060 
2,090 
2,130 
2,220 
2,220 

2,260 
2,300 
2,450 
3,120 
3,060 

5,420 
6,740 
6,400 
6,740 
6,400 

6,090 
6,020 
5,610 
5,000 
4,650 
4,300 



Apr. 



4,060 
3,760 
8,500 
3,420 
3,100 

2,500 
2,020 
2,860 
2,700 
2,660 

2,500 
2.460 
2,350 
2,130 
2,060 

1,070 
1,800 
2,010 
1,970 
1,030 

2,010 
2,000 
2,170 
2,220 
2,220 

2,130 
^,090 
•5 090 
2,130 
2,300 



May. 



2,460 
2,650 
2,600 
2,600 
2,660 

2,600 
2,660 
2,500 
2,400 
2,500 

2,800 
2,920 
3,060 
3,120 
3,190 

3,340 
3,420 
3,860 
4,160 
5,420 

6,250 
6,260 
6,020 
5,810 
6,090 

6,250 
6,490 
6,740 
7,000 
7,270 
7,270 



Jane. 


July. 


Aug. 


7,000 


1,420 


1.310 


6,490 


1,500 


1,230 


6,020 


1,500 


1,160 


5,610 


1,420 


1.160 


5,260 


1,510 


1,160 


4,940 


1,610 


1,120 


4,650 


1,600 


1,020 


4,390 


1,350 


1,020 


4,160 


1,350 


1,160 


3;860 


1,350 


\\Wi 


8,670 


1,270 


1,880 


8,340 


1,200 


1,540 


8.120 


I,20O 


1,600 


2,980 


1,120 


1,660 


2,750 


1,000 


1,500 


2,600 


1,000 


1,460 


2,400 


1,120 


1,420 


2,220 


1.120 


1,380 


2.050 


1,060 


1,270 


1,890 


1,090 


1,200 


1,730 


1,090 


1,160 


1,670 


986 


1,120 


1.460 


963 


1,120 


1,380 


063 


1.120 


1,310 


1,090 


1,120 


1,S10 


1,060 


1,160 


1.350 


1,020 


1,230 


1.350 


1,000 


1,270 


1,310 


1,120 


1,270 


1,350 


1,160 


1,310 




1200 


1,310 



Sept. 



1,210 
1,350 
1,210 
l.»0 

i,iao 

1.000 
1,000 
1,060 
1,060 
1,090 

1,000 
1,000 
1 120 
1,1J0 
1,130 

1,000 

i,w 

1,000 
1,0» 

1,1» 

1,120 
1,200 
1,200 

1,230 
1,200 
1,120 
1,000 
1,0» 



NoTK.— StageKiiscbarge relation affected by ice Nov. 28 to Mar. 11. 
Monthly discharge of Wolf River at New London, Wis., for the year ending Sept. SO, 1918. 
[Drainage area, 2,240 square miles.) 



Montb. 



Discharge in seoond-feet. 



Maximum. 



October 

November 

December 

January 

February 

March 

iT:::::::::: 

June 

July 

August 

Sei^ember 

The year 



1,770 

1,810 

010 

796 

780 

6,740 

4,060 

7,270 

7,000 

1,610 

1,600 

1,350 



7,270 



Minbnnm. 



045 

750 

725 

700 

795 

1,800 

2,400 

1,310 

063 

1,020 

1,020 



700 



1,150 

1,200 

790 

764 

720 

3,280 

2,480 

4,260 

3,120 

1,210 

1,270 

1,140 



1,700 



Per 
square 
mile. 



a 513 
.575 
.367 
.341 
.326 
1.44 
1.11 
1.00 
LSO 
.540 
.567 
.500 



.790 



(depth in 

incfMBon 

dratmce 

area). 



OiSl 
.44 
.41 
.29 
.» 
L06 
L24 
2.19 
Ltf 
.62 
.05 
.57 



10 » 
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LZTTLX WOLF BIVBB AT KOTALTOIT, WIS. 

Location.— In sec. 1, T. 22 N., R. 13 E., at hi^way bridge in Royalton, Waupaca 
County, about 4 miles above mouth of river. 

Drainagb arba. — 485 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911; scale, 1 incha>6 miles). 

Rboords availablb.— January 13, 1914, to September 30, 1918. 

G AOB. — Sloping gage located on left bank of river, about 150 feet upstream from highway 
bridge, used since August 21, 1915. Chain gage fastened to upstream side of high - 
way bridge was used until August 20, 1915. Datum of the sloping gage is 0.75 
foot hi^er than that of the chain gage. Owing to change in slope, however, differ- 
ence between the readings from the two gages is not constant. 

DiscHAROB MBA8URBMBNT8. — ^Mado from a cable about 500 feet upstream from bridge. 

Channbl and control. — Bed at the gage section consists of heavy gravel and rock 
and is fairiy permanent; at the measuring section, fine, smooth gravel. Neither 
bank is overflowed to any extent at flood stages. 

EzTRBMBS or DISCHAROB.— Maximum stage recorded during year, 4.69 feet at 5.30 
p. m. May 19 (discharge about 2,850 second-feet); minimum discharge about 132 
second-feet February 2. 

1914-1918: Maximum stage recorded, 7.5 feet at 7.15 p. m. June 7, 1914 (dis- 
charge, 5,350 second-feet); minimum discharge about 130 second-feet March 5 
and 6, 1916, and January 23, 1917. 

IcB. — Stage-discharge relation affected by ice. 

Regulation. — ^The few power plants above the station have little storage, and no 
diurnal fluctuation has been observed at the gage. 

Accuracy.— Stage-discharge relation fairly permanent throu^out the year. Rating 
curve well defined between 209 and 1,570 second-feet. Gage read to quarter- 
tenths twice daily. Daily discharge ascertained by applying mean daily gage 
hei^t to rating table, except for period when stage-dischaige relation was affected 
by ice, for which it was obtained by applying to rating table mean daily gage 
height corrected for effect of ice by means of discharge measurements, observer's 
notes, and weather records. During winter period chain gage was read. Open- 
water records good, except those for hi^ stages, which are fair; winter records fair. 

Discharge measuremenU of LiuU Wolf River at RoyaUon, TFis., during the year ending 

Sept, SO, 1918. 



Date. 


Made by- 


Oace 
hci^t. 


Dis- 
charge. 


Date. 


Made by- 


hei^. 


chaise. 


Dec 21a 


HoTt and Smith 

1/ I*. Smith.. 


Feet. 
»2.40 


3.f^ 

17 
194 


Apr. 30 
July 10 


T.O.Bedford 


Feet, 

e3.06 

1.46 


*"4 


Jan 19> 


W. 0. Hoyt 


230 


Feb. 2S« 


do 







• Complete loe oover at control and measuring feotioD. 
h ReflBRed to chain gage. 

c Referred to sloping gage; some unoertatnty as to correct gage height as it was determined from reading of 
ehain gage, covrecuon oeuig deduced from previous simultaneous reading of the two gages. 
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SURFACE WATER SUPPLY, 1918, PART IV. 



Daily diicharge, in second-feet^ of Little Wolf River at Royalton^ Wis. ^ for the year tniin/§ 

Sept. SO, 1918. 



D«y. 



1 

3 
3 
4 
5 

« 
7 
8 
9 
10 

11 
13 
13. 
14. 
16. 

16. 
17. 
18. 
10. 

ao. 

21. 
23. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 
30. 
31. 



Oct. 



245 
237 
230 



207 
223 
211 
219 
225 

245 
254 
248 
227 
264 

261 
261 
332 
366 



328 
323 
376 
318 
318 

386 
456 
473 
473 
601 
630 



Nov. 



403 
417 
450 
473 



366 
366 
402 
347 
366 

366 
371 
353 
328 
301 

318 
389 
270 
293 
306 



306 
310 
284 
267 

246 
246 
254 
348 
227 



Dec. 



246 
223 
238 
232 
227 

216 
207 
200 
194 
180 

186 
186 
183 
180 
178 

173 
170 
170 
170 
170 

178 
164 
162 
161 
160 

160 
162 
167 
164 
168 
173 



Jail 



162 
162 
170 
178 



186 
203 
194 
203 
178 

194 
178 
178 
178 
178 

194 
170 
166 
177 
149 

155 
140 
148 
162 
170 

162 
170 
162 
165 
162 
148 



Feb. 



148 
132 
148 
165 
148 

165 
166 
162 
162 
162 

166 
162 
170 
178 
178 

186 
178 
186 
217 
178 

170 
178 
203 
186 
194 

194 
194 
196 



200 
203 
205 
207 
209 

211 
213 
216 
219 
223 

234 
245 
206 
630 

no 

830 
1,060 
1,210 
1,390 
1,670 

1,870 
2,070 
2,290 
2,400 
1,210 

1,130 
1,050 
800 
770 
770 
770 



Apr. 



800 
770 
800 

740 

no 

650 
800 

680 
650 
600 

600 
630 
461 
407 
456 

417 
450 
620 
600 
472 

501 
650 
600 
710 
650 

434 
472 
600 
830 
1,090 



May. 



070 
866 
600 
680 
600 

501 
560 
620 
620 
1,130 

1,890 
1,480 
1,890 
1,130 



770 

970 

2,400 

2,740 

2,070 

1,870 
1,670 
1,300 
1,300 
1,870 

2,070 
2,740 
2,620 
2,400 
2,070 
1,670 



June. 



1,210 

1,060 

970 

830 

770 

770 
770 
650 
650 
660 

660 
601 
461 
460 
407 

601 
347 
407 
386 
847 

347 
332 
306 
310 
276 

261 
386 

347 
289 
314 



Jolj. 



314 
301 
314 
347 
417 

361 
310 
273 
267 
254 

264 
236 
367 
364 

270 



230 

238 
238 



232 
241 
810 
830 

307 
264 
243 
461 

818 
600 



Aug. 



276 
SB4 
243 



243 
219 
301 
601 



660 
710 
530 
386 
301 

364 
373 
257 
254 
270 

270 
251 
257 
251 
243 

236 
254 
257 
301 
276 
264 



Sept 



2B7 
Mi 
» 
254 
2M 

2H 
2U 
» 

201 

257 
337 

as4 

3S1 

2a 

257 
2H 
» 
2N 
2i5 

3» 
211 
219 

2ie 

275 

276 
2M 
2U 
30 
217 



Non.— Stage-discharge relation affected by ice Dec. 6 to Mar. 24. 

Monthly discharge of Little Wolf River at RoyaUon, Wis., for the year ending Sept. SO, 

1918. 

[ Drainage area, 485 square milea.] 





Diaobarge in seoood-feet. 


BmHtf 

inStfoo 
dralnsffB 

area). 


Month. 


Maximum. 


Minimum. 


Mean. 


square 
mOe. 


October 


630 
472 
246 
203 
217 

1,090 

2,740 

1,210 

690 

710 

337 


207 
227 
160 
140 
132 
200 
407 
601 
251 
230 
219 
196 


804 
330 
186 
172 
172 
816 
623 
1,410 
631 
306 
330 
243 


0.627 
.680 
.884 
.366 
.366 
1.68 
1.28 
2.91 
1.00 
.631 
.680 
.601 


a?) 


November 


.74 


December 


.44 


January 


.41 


February 


.37 


March 


1.94 


April 


l.fi 


May. 


3.36 


juneiv;;:: 


ta 


juirf/.\^**i!.i... .11!. :!:.!!. .:::!!!::!:!"::. 


.73 




.75 


ft^embie^ ...... ^ 


.» 






The year 


2,740 


132 


466 


.068 


an 
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WAX7PA0A BIVXR HZA& WAX7PA0A, WIS. 

Location. — In sec. 34, T. 22 N., R. 12 E., at Waupaca County highway bridge, about 
4 miles downstream from Waupaca, Wis. 

Dbainaob abba. — 305 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911; scale, 1 inch=6 miles). 

Rbooros AVAiLABLB.—October 18, 1917, to September 30, I9I8; June 28, 1916, to 
Octob^ 18, 1917, records were obtained at a station near Weyauwega, about a 
mile downstream from present site. 

Gagb. — Chain gage bolted to upstream handrail of bridge; read' by Harry Radtke. 

DiscHA&QB MBA8URBMENT8. — ^Mado from upstream side of bridge or by wading. 

Channbjl and control. — ^Bed consists of fine gravel and clay, clean and free from 
vegetation. Control not well defined; may shift slightly. Right bank is high 
and will rarely be overflowed; left bank of medium height and will be overflowed 
in time of flood stage. 

IcB. — Stage-discharge relation affected by ice. 

EzTRBM B8 OF BTAGB.^MaxJmum stago recorded during year 6.0 feet, March 19 (stage 
dischai^ relation affected by ice); minimum open- water stage recorded 1.57 feet 
Sept^nber 30 (minimum discharge occurred probably during winter period). 

Rbouultion. — ^The operation of power plants at and above Waupaca on the main 
stream and also several on the Crystal River may cause slight fluctuation during 
low stages. The pondage at the various plants is small and mean monthly dis- 
charge is believed to represent nearly the natural flow. 

Data inadequate for determination of discharge. * 

Ditcharge measuremenU of Waupaca River near Waupaca^ Wis.f during the year ending 

Sept. SO, 1918. 



Date. 


Made by- 


Oafe 
heii^t. 


DIs- 
charge. 


Date. 


Made by- 


Oace 
height. 


Dl8. 

chai^ 


Oet.]<)B. 


R.B.KIlgOfe 

do 

L.L. Smith 

do 


Feet. 
1.92 
2.06 
2.«r 
3.07 


289 
179 
138 


Feb. W» 
Mar. 28.. 
Jtineft... 
Jalyl9o. 


L.L. Smith 


Feel. 
3.60 
2.10 
2.05 
1.70 


^-•4 


2&i. 


T.O.Bedfoid 


327 


Dec.23ft. 
Jin.21». 


do 

W.O.Hoyt 


299 
182 









aMeasuzement made by wading. 



b Complete ice cover at control and measuring section. 
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Daily gage height, in feet ^ of Waupaca River near Waupaca, Wig., for the year en£iig 

Sept. 30, 1918. 



Dmy. 



Oct. 



Not. 



Dec 



Tsn. 



Feb. 



Mar. 



Apr. 



May. 



Jane. 



July. 



AniL 



Sfpt. 



1 




2 




3 




4 




5 









7 




8 






10 


11 




12 




18 




14 




15 ' 


15 


17... - 


18 




19 


1.78 


ao 


l.AO 


21 


1.79 


22 


1.80 


23 


1.83 


24 


1.84 


25... 

26 ... 

27 


1.81 

i.ae 

1.96 


2S 

29 

30 


2.1 
2.0 

1.96 


31 


2.1 



1.86 
1.78 
1.85 
1.86 
1.8* 

1.96 
1.83 
1.80 
1.83 
1.84 

1.78 
1.75 
1.79 
1.74 
1.76 

1.69 
1.72 
1.75 
1.69 
1.77 

1.72 

1.76 

1.74 

2.0 

1.76 

1.68 

1.78 
1.75 
1.74 
1.66 



I 



1.00 
1.76 
1.68 
L78 
1.90 

8.6 

2.85 

2.7 

2.65 

2.1 

1.97 
1.98 
.2.1 
2.06 
XO 

2.06 
2.05 
2.0 
2.0 
1.99 

2.05 

2.66 

2.66 

2.7 

2.6 

2.55 
2.6 
%7 

2.«5 

2.7 

2.75 



Z75 
2.75 
3.0 
2.86 
2.8 

2.95 
2.85 
3.0 
3.0 
2.86 

8.0 
2.9 
8.1 
8.0 
8.1 

8.1 
8.1 
3.1 
8.1 
3.0 

3.1 

8.2 

2.96 

8.2 

8.8 

3.3 
3.2 
3.3 
3.2 
3.4 
3.3 



3.4 

3.3 
8.4 
3.4 
8.3 

3.4 
3.4 
3.4 

8.5 
8.5 

8.5 
8.5 
8.5 
8.5 
8.4 

8.5 
8.5 
3.5 
8.6 
3.6 

8.5 
8.5 
8.4 
3.5 
3.6 

3.5 
3.6 
3.6 



3.6 
8.7 
4.0 
4.5 
4.7 

4.4 
4.2 
4.0 
^0 
X45 

8.5 
8.0 
4.3 
4.4 
4.2 

4.2 

4.0 
4.5 
6.0 
5.6 

4.7 
8.6 
2.9 
2.6 
2.4 

X8 

2. 25 

2.1 

2.15 

2.15 

2.1 



2.1 

xn6 

^0 

L90 

1.98 

1.93 
2.0 
2.0 
l.<» 
1.88 

1.83 
1.85 
1.86 
1.87 
1.98 

1.84 
1.77 
1.90 
1.87 
1.91 

1.93 

1.96 

2.0 

L80 

1,87 

1.79 

1.86 

1.90 

2.3 

2.2 



XI 

1.95 

1.99 

1.84 

1.82 

1.81 
1.88 
1.81 
L90 
2.45 

X6 

2.45 

2.25 

2.1 

2.0 

1.99 

1.94 

3.2 

2.8 

2.8 

2.4 

2.56 

2.5 

2.3 

8.6 

3.4 

3.5 

3.0 

2.65 

2-56 

2.35 



2.35 

X2S 

2.15 

2.1 

2.05 

XI 
2.1 
2.0 
2.1 
2.1 

2.05 
1.99 
1.92 
1.91 
1.91 

1.84 
1.86 
1.87 
1.85 
1.85 

1.86 
1.81 
1.84 
1.81 
1.86 

1.83 
1.87 
1.S7 
1.85 
1.81 



1.92 
1.93 
1.89 
L81 
L93 

1.91 
1.88 
1.83 
1.75 
L83 

1.83 
1.82 
1.80 
1.85 
1.78 

1.80 
1.84 
1.75 
1,75 
1.67 

1.75 
1.71 
1.75 
1.78 
1.83 

1.87 
1.80 
1,75 
1.85 
1.88 
1.78 



1.68 
L76 
1.80 
1.78 
L71 

1.71 
1.71 
1.02 
LOS 
1.96 

1.88 
2.2 
2.2 
1,99 
1.90 

L80 
1.86 
1.79 
L76 
1.76 

1.78 
1.70 
1.71 
1.72 
1.74 

L75 
1.69 
1.57 
2.06 
1.87 
1.34 



L75 
L6I 
1.75 
L6B 
I.5t 

L« 
L65 
1.© 
LQ 
LH 

L^ 

1.71 
LH 

1.73 

1.79 
LS 
1.71 

L» 
L7S 
\M 
1-7S 
L« 

1.62 
I.S2 
1.64 
L66 
L57 



Note.— Stace-discharge relation affected by ice Not. 24, 26 and Dec. 4 to Mar. 22. 
SHEBOYOAV BIVSB HEAR SHEBOYQAV, WIS. 

Location. — In sec. 28, T. 15 N. , R. 23 E. , about 2 miles west of Sheboygan, Sheboygan 

County, and 2\ miles above mouth. 
Drainage abba. — 403 square miles (measured on map issued by Wisconsin Geological 

and Natural History Survey, edition of 1911; scale, 1 inch=6 miles). 
Records available.— June 30, 1916, to September 30, 1918. 
Gaob.— Chain gage fastened to upstream side of bridge; read by Hattie Opgenorth. 
Discharge measurements. — ^Made from highway bridge or by wading; at extreme 

flood stages, from Chicago & North Western Railway bridge, one-third mile 

downstream. 
Channel and control. — Control is a well-defined riffle about 200 feet below bridge. 

Bed of stream is heavy gravel; clear and free from aquatic graas. Banks are of 

medium height and are rarely overflowed. 
Extremes of stage. — ^1916-1918: Maximum stage recorded, 8.85 feet at 8.15 a .m., 

March 20, 1918. The stage on March 18 and 19, 1918 was somewhat hi^er, as 

the observer reports inability to read the gage due to overflow around approach. 

Minimum stage 1.68 feet at 7.15 p. m., September 13, 1918. 
Ice. — Stage-discharge relation affected by ice. 
Regulation. — ^At lorw stages there is a small amount of diurnal fluctuation due to 

operation of small power plants above. 

^e-discharge relation apparently not permanent. Determination of daily dis- 
^during year held up pending the making of additional discharge measurements. 



Digitized by 



Google 



STREAMS TRIBUTABY TO LAKE MICHIGAN. 



37 



DMiarge measurements of Sheboygan River near Sheboygan, Wu. , during the year ending 

Sept, 30, 1918, 



Date. 


liadeby- 


heiibt. 


Dis- 
charge. 


Date. 


Made by- 


bei^. 


Dte- 
obarge. 


Dec 20b 


W. 0. HoTt. 


Feet. 
2.66 
2.79 


SeC'ft, 
63 
22 


Mar. 27 
July 18 


T.O.Bedford. 


Feet. 
5.16 
2.33 


See.'fl. 
1.630 


Jan. XTq 


do 


W.O.Hoyt. 


51 









a Complele ioe cover at control and measuring section. 

DaHy gage height, in feel, of Sheboygan River near Sheboygan, Wis., for the year ending 

Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 

4.02 
3.96 
3.68 
3.30 
3.35 

2.86 
2.75 
3.05 
2.89 
2.90 

3.04 
2.80 
2.09 
2.59 
2.61 

2.68 
2.61 
2.73 
2.77 
2.71 

3.00 
3.46 
3.02 
2.91 
3.02 

3.11 

2.57 
2.84 
3.38 
3.28 


May. 


June. 


July. 


Aug. 


Sept. 


1 


2.18 
2.21 
2.22 
2.21 
2.44 

2.28 
2.15 
2.06 
2.02 
2.17 

2.26 
2.33 
2.20 
2.24 
2.22 

2.16 
2.28 
2.37 
2.29 
2.26 

2.22 
2.29 
2.29 
2.57 
2.73 

2.64 
3.48 
3.45 
3.10 
2.96 
2.72 


2.94 
2.79 
2.84 
2.85 
2.80 

2.77 
2.77 
2.74 
2.68 
2.74 

2.57 
2.48 
2.53 
2.53 
2.51 

2.45 
2.42 
2.46 
2.40 
2.48 

3.20 
2.64 
2.61 
2.78 
2.62 

2.28 
2.60 
2.28 
2.40 
2.36 


2.44 
2.32 
2.46 
2.42 
2.42 

'i42' 
2.40 
2.46 
2.42 

2.32 
2.36 
2.34 
2.50 
2.50 

2.56 
2.56 
2.38 
2.86 
2.68 

2.84 
2.80 
2.56 
2.68 
2.46 

2.02 
2.34 
2.46 
2.40 
2.34 
2.36 


2.34 
2.60 
2.26 
2.34 
2.96 

3.02 
2.38 
2.36 
2.46 
2.66 

2.56 
2.66 

"zii' 

2.76 

2.70 
2.78 
3.14 
3.28 
3.10 

3.40 
2.90 
2.96 
3.10 
3.14 

3.10 
3.02 
3.06 
2.96 
3.60 
3.32 


3.22 
3.45 
3.35 

**3.*02* 

3.80 
3.40 
3.50 
3.60 
3.45 

3.46 
3.55 
3.65 
3.80 
3.70 

3.60 
3.50 
3.75 


5.95 
5.95 
6.25 
7.35 
7.75 

7.35 
7.30 
7.30 

"5.45* 

"6.*36* 
6.60 
7.70 
8.00 

8.80 

8.84 


2.78 

2.n 
2.79 

2.81 
2.73 

2.59 
2.99 
3.02 
2.77 
3.16 

3.11 
3.01 
2.95 
2.94 
2.86 

2.85 
2.77 
3.06 
3.16 
3.32 

2.97 
3.28 
3.26 
3.00 
3.02 

3.23 
3.30 
3.80 
3.68 
3.60 
3.34 


3.31 
3.26 
8.18 
3.06 
3.00 

2.94 
2.81 
2.74 
2.87 
2.78 

2.84 
2.64 
2.59 
2.49 
2.55 

2.74 
2.49 
2.50 
2.44 
2.39 

2.45 
2.14 
2.26 
2.33 
2.32 

2.34 
2.31 
2.51 
2.34 
2.65 


2.35 
2.51 
2.44 
2.54 
2.38 

2.43 
2.40 
2.33 
2.29 
2.26 

2.39 
2.42 
2.52 
2.32 
2.25 

2.29 
2.33 
2.32 
2.32 
2.33 

2.26 
2.35 
2.37 
2.32 
2.49 

2.46 
2.32 
2.30 
2.49 
2.28 
2.47 


2.29 
2.45 
2.37 
2.46 
2.20 

2.48 
2.33 
2.32 
2.46 
2.26 

2.27 
2.30 
2.31 
2.33 
2.26 

2.36 
2.85 
2.41 
2.31 
2.10 

2.19 
2.12 
2.62 
2.29 
2.22 

1.96 
2.09 
2.16 
2.20 
2.26 
2.56 


1.88 


2 


2.13 


3 


1.99 


4 


2.08 


5 


2.09 


6 


2.01 


7 


1 91 


8 


2.30 


9 


2.08 


10 


2.10 


11 


2.16 


12 


1 99 


13 


1.92 


14 


2.12 


15 


2.08 


16 


2.06 


17 


1 94 


18 


1.99 


19 


2 02 


20 


4.10 

3.20 
3.75 
3.80 
4.15 
4.50 

"5.65* 
5.70 




8.78 

7.65 
7.05 
6.32 
5.50 
6.60 

6.40 
5.15 
4-78 
4.65 
4.43 
4.28 


2.00 


a 


1.94 


22 


1 96 


21 


1.94 


M 


1 96 


25 


1.96 


25 


2.06 


r 


2.05 


28 


2 00 


29 


1.91 


30 


2.06 


31 









N01B.— Stage-discharge relation aflectod by ico Nov. 24 to Mar. 20. 



Digitized by 



Google 



38 



SUBFACE WATER SUPPLY, 1918, PART IV. 
1CILWA17XEB BIVSR HZA& MZLWAXTEXK, WIS. 



Location.— In NW. J sec. 5, T. 7 N., R. 22 E., immediately above an old quairy nei 
north limits of Milwaukee, Milwaukee County, half a mile below concrete hi^ 
way bridge and 1 mile above Mineral Spring road; 5} miles above confluence ii 
Milwaukee and Menominee rivers. 

Drain AOE area. — 661 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911; scale, 1 inch =6 miles). 

Records available. — April 30, 1914, to September 30, 1918, 

Gaoe. — Inclined gage on concrete foundations on left bank of river; prior to April IS, 
1918, chain gage fastened to cantilever arm supported by posts set in concrete 
foundations. Both gages at same datum. Crage read by Miss Bertha Kuehl. 

Channel and control. Bed of channel at gage heavy gravel; about 200 feet below 
the gage is a rock outcrop with a 4-foot fsM which forms the control and is fairiy^ 
permanent, changing only during exceptionally heavy floods. Below the control | 
the river flows in an artificial channel which at one time was a quarry. Left bank i 
above and below the control hi^ and not subject to overflow; right bank above 
control of medium height; below the control the right bank is artificial and of such 
height that overflow will rarely occxir. 

Discharge measurements. — ^Madeby wading immediately above the gage section; 
at medium and high stages from a concrete highway bridge about a mile upstream 
from the gage. 

Extremes of discharge. — ^Maximum stage during year, determined by levds to 

high-water mark, 9.00 feet, early in morning of March 20 (discharge, about 12,100 

second-feet); minimum discharge about 45 second-feet, January 20 to February 2. 

1914-1918: Maximum stage recorded, that of March 20, 1918; mimmiim stage 

recorded, 0.50 foot at 8.31 p. m., August 2, 1916 (discharge, about 26 second-feet). 

Ice. — Stage-discharge relation affected by ice. 

Regulation. — No diurnal fluctuation at the gage resulting from operation of small 
plants above. 

Accuracy. — Stage discharge relation changed somewhat during the flood of March. 
Two rating curves used during year, both well defined between 88 and 3,710 
second-feet. Gage read to quarter-tenths twice daily. Daily discharge ascer- 
tained by applying mean daily gage height to rating table, except for pmod when 
stage-discharge relation was affected by ice, for which it was obtained by applying 
to rating table mean daily gage height corrected for ice effect by means of dis- 
charge measurements, observer's notes, and weather records. Open-water records 
excellent, except those for extremely high and low stages, which are only good; 
winter records fair. 



Disdiarge measurements of Milwaukee River near Milwaukee^ TTis., during the year ending 

Sept, SO, 1918. 



Date. 


Made by- 


Gase 
heiiht. 


Dis- 
charge. 


Date. 


Made by- 


Oace 
height. 


Dto- 
ohafge. 


Dec. 2(V* 


W. 0. Hoyt 


Ftet. 
l.SO 
2.05 
8.25 


58 
10,400 


Apr. 17 c 
July 18 


T. G. Bedford 


Feet, 

LSI 

.65 


s<«.^ 


Jan. 17a 


do. 

HoytandPotta 


W. O. Hoyt 


91 


Mar. 256 







a Complete Ice cover at cc»itrol and measuring section. 
6 Velocity determined by timing movement or ice cakes and debris over a 
at old bridge section 1,000 feet downstream from gage. 

c Made at aecood highway bridge 1 mile upstreim from gage. 



measured ooom 200 test kng 
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DaUy dudiarge, in •econd-feet^ of MUwaukse River near Milwaukee, Wis,, for the year 

ending Sept. SO, 1918, 



i>»y. 



Oet. 



Nov. 



Dee. 



Jtn. 



Feb. 



Mw. 



Apr. 



May. 



June 



July 



Aug. 



Sept. 



1. 
2. 
3. 
4. 

5. 

«. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15, 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26 

27. 
». 
29 
30 
31 



150 
117 
127 
127 
127 

146 

lao 

127 
117 
164 

210 
247 
288 
247 
215 

206 
225 
368 
294 
264 

205 
210 
394 
820 
952 

1,270 
1,360 
1,300 
1,360 
1,180 
908 



777 
734 
650 
610 
532 

404 
032 
494 
460 
394 

373 
867 
300 
860 
358 

827 
327 
301 
270 



294 
320 
294 

360 
347 
294 
294 
301 



280 
294 
307 
247 
105 

115 
110 
105 
100 
90 

90 
06 
100 
100 
105 

UO 
115 
120 
125 
130 

145 
165 
186 
190 
205 

190 
185 
170 
160 
150 
145 



130 
120 
115 
110 
05 

90 
86 
80 
70 
65 

60 
60 
60 
60 
60 

60 
55 
50 
50 
46 

45 
45 
45 
45 
46 

45 
45 
46 
45 
45 
45 



45 
45 
50 
65 
60 

65 
70 
75 
80 
90 

100 

no 

115 
180 
146 

150 
160 
170 
185 
210 

240 
270 
290 
360 
425 

735 
1,090 
1,180 



1,270 
1,310 
1,360 
1,360 
1,180 

1,270 
1,680 
1,790 
1,360 
1,270 

1,180 
1,790 
2,260 
2,380 
2,630 

2,760 
3,150 
4,410 
8,260 
12,100 

10,300 
7,450 
4,860 
3,430 
2,400 

1,920 
1,500 
1,310 
1,080 
995 
905 



860 
860 
770 
685 
645 

605 
605 
770 
815 
646 

568 
495 
434 
402 
383 

380 
347 
421 
568 
645 



860 
728 
568 
460 
380 



371 
447 
^5 
568 

728 
605 
496 
447 



335 
276 
335 
860 
1,040 



860 


950 


1,130 


1,220 


1,130 


1,130 


950 


'998 


685 


770 


530 


530 


460 


728 


530 


995 


728 


1,040 


905 


995 




905 



770 
405 
380 
347 
330 

305 
285 
244 
258 
240 

240 
215 
206 
180 
150 

146 
136 
102 
82 
93 

109 
117 
136 
133 
117 

93 
95 
80 

86 



117 
120 
127 
117 
127 

13& 
125 
107 
102 
100 

78 
104 
100 

96 
107 

120 
03 
03 
96 

130 

117 
58 
72 
58 
65 

55 

51 
82 
95 
93 
91 



96 
91 
80 
03 
66 

80 
91 
78 
62 
60 

60 
91 
125 
117 
95 

103 
117 
100 
84 
86 

84 
51 
48 
84 
72 

48 
53 
60 
65 
66 
80 



66 
51 
78 
83 
70 

58 
66 

70 
64 
01 

104 
93 
117 
117 
JOO 

91 
109 
91 
01 

78 

80 
91 
86 
95 

78 



78 
70 
80 
72 



Non.— Bta«B-discharge relation affected by ioe Deo. 6 to Mar. 10. Gage washed oat Mar. 19; disdiarse 
interpolated. 



Monthly discharge of Milwaukee River near Milvxiukee, Wis. ^ for the year ending Sept, 30, 

1918, 

[Drainage area, 661 square miles.] 



Month. 



Discharge in second-feet. 



Maximum. 



Minimum. 



Mean. 



Per 
square 
mile. 



Run-off 
(depth m 
inches on 
drainage 

area). 



Octobsr 

November 

December 

January 

February. 

Merch... 

r-.::::::::: 

June 

July 

August 

September 

The year, 



1,360 
777 
307 
130 

1,180 
12,100 

1,130 

1,220 
770 
136 
125 
117 



117 

270 

90 

45 

45 

905 

347 

276 

80 

51 

48 

51 



448 

403 

154 
65.0 

230 
2,930 

661 

678 

209 
97.4 
80.3 
82.6 



0.678 
.610 
.233 
.098 
.362 
4.43 
1.00 
1.03 
.316 
.147 
.121 
.125 



0.78 

.68 

.27 

.11 

.38 

5.11 

1.12 

1.19 

.35 

.17 

.14 

.14 



12,100 



45 



508 



.760 



10.48 
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SUBFACE WATEB SUPPLY, 1918, PART IV. 
UTTLM OALUmn BIVBB AT SA&TXT. TUL, 



Location.— In NW. { sec. 9, T. 36 N., R. 14 E., at lUinois CeDtnl BailroMi bridge 
800 feet north of railroad station at One Hundred and Forty-seventh Stre^. 
Harvey, Cook County, 11 miles above mouth of river. 

Drainaob abka. — 570 square miles (measured on mi^) issued by United States Geo- 
logical Survey; scale, 1:500,000). 

Rboordb availablb. — ^DaUy discharge, October 1, 1916, to S^[>tember 90, 191S; 
daily gage heights, collected by Sanitary District of Chicago, June 10, 1907, to 
September -30, 1916. 

Gaob. — ^Vertical staff gage attached to bridge pier; read by Mis. H. Wurtman. 

DiscHABOB MBASUBBMBNTB.^Made from downstream side of bridge during medium 
and high stages, or by wading during low stages. 

Channbl and oontbol. — ^Bed of river composed of clay and gravel. Low-water 
control is at ''The Bocks,'' about a mile below gage; bed of river, heavy gravd; 
• somewhat shifting. Banks not subject to ov^flow. 

ExTBBMBS or DISCHABOB. — MaxJmum stage recorded during year, 8.8 feet at 8 a. m. 
and 4 p. m. February 15 (discharge not determined because of backwater from 
ice). Maximum open-water stage recorded, 7.1 feet at 8 a. m. and 4 p. m. March 
1 (dischaige, 1,680 second-feet); minimum discharge, probably somewhat leae 
than 25 second-feet, occurred in January. 

1910-1918: Maximum stage recorded, 13.4 feet March 6, 1908 (dischaige not 
determined); minimum discharge, that in January, 1918. 

AocuBACT. — Stage-discharge relation probably permanent throughout the year; 
seriously affected by ice during the winter. Rating ciurve well defined above 
and fairly well defined below 125 second-feet. Gage read to hundredths once 
daily. Daily discharge ascertained by applying daily gage height to rating table. 
Recordsgoodforopen-water periods; poor for winter. « 

Discharge measuremenU of Little Calumet River at Harvey ^ III., during the year ending 

Sept. SO, 1918. 





[MadebyH.G. 


Beckman.) 






Date. 


hei^t. 


Dis- 
charge. 


Date. 


a. 


Db- 
chaise. 


Nov. 1 


Feet. 
3.67 
6.96 
4.30 


See.-ft. 
188 
1,600 
395 


Sept. 18 


Fta. 

3.10 
8.10 


^^« 


M«ir- 2 


18 ,**!.'.'!....*!...!... 


7B 


Maya? 
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I>aUy dMiargej in $econd-/eetj of Little Calumet River at Harvey, III, , for the year ending 

Sept. SO, 1918, 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


70 
68 
68 
74 
72 

77 
74 
71 
70 
71 

71 
74 
74 
77 
77 

77 
113 
147 
158 
170 

170 
170 
170 
182 
170 

182 
182 
182 
182 
170 
182 


182 
105 
182 
182 
182 

170 
170 
158 
147 
138 

134 
127 
110 
115 
113 

lis 

125 
120 

127 
117 

113 
117 
110 
100 
111 

107 
100 
100 
111 
100 


100 
100 
111 
100 
100 

80 
130 


85 
40 

25 


30 
1,130 

1,520 


1,680 
1,620 
1,510 
1 400 
1,200 

1,200 
1 100 
1,000 
1,000 
1,000 

005 

005 

005 

1,340 

1,340 

1,000 
005 
005 
005 
860 

816 
773 
731 
731 
600 

650 
610 
570 
530 
510 
472 


472 
433 
414 
378 
344 

328 
311 
280 
265 
230 

236 
208 
105 
170 
156 

145 
136 
236 
222 
105 

236 
811 
206 
265 
265 

265 
265 
280 
452 
378 


378 
344 
311 
280 
280 

265 
265 
280 
265 
280 

344 
311 
361 
361 
328 

206 
280 
2S0 
236 
650 

414 
361 
344 
328 
414 

306 
378 
361 
452 
090 
650 


530 
452 
414 
306 
306 

378 
378 
361 
344 
828 

206 
265 
236 
222 
105 

170 
136 
123 
105 
08 

01 

87 
84 
82 
70 

77 
77 
06 
01 
101 


361 
311 
280 
280 
280 

296 
311 
328 
311 
311 

206 
280 
250 
236 
206 

206 
182 
158 
136 
125 

113 
06 

87 
81 
76 

101 
115 
147 
182 
182 
170 


147 
110 
113 
06 
85 

77 
68 
65 
65 
65 

62 
62 
50 
56 
56 

53 
65 
125 
81 
71 

66 
62 

58 
06 
84 

74 
71 
64 
58 
62 
65 


70 


2 


65 


3 


71 


4 


73 


5 


04 


6 


01 


7 


87 


8 


85 


9 


84 


10 


77 


11 


84 


12 


01 


13 


01 


14 


04 


15 


01 


1ft 


84 


17 


77 


18 


73 


19 


74 


ao 


74 


21 


74 


22 


78 


23 '. 


70 


21 


68 


25 


66 


96 


65 


27 


65 


28 


65 


29 


65 


30 


68 


31 









Note.— Discharge Deo. 6 to Feb. 28 estimated, because of Ice. from sage heights, observer's notes, and 
weather records. Braced figures show mean discharge for periods incluaed. 

Monthly disdutrge of Little Catumet River at Harvey , Ill.Jor the year ending Sept. SO, 1918, 

[Drainage area, 570 square miles.) 





Discharge In second-feet. 


Run-off 
(depth in 
incnos on 
drainage 
area). 


Month. 




Minimum. 


Mean. 


Per 
square 
mile. 


October 


182 
105 


68 
107 


110 

135 

102 
40.2 

840 

086 

280 

360 

223 

210 
75.8 
77.0 


0.200 
.237 
.170 
.086 
1.40 
1.73 
.401 
.632 
.301 
.368 
.133 
.135 


0.24 


November 


.26 


Deonnbfr 


.21 


January. 






.10 


February 






1.55 


U*rnh 


1,680 
472 
600 
530 
361 
147 
04 


472 
136 
236 
77 
76 
53 
65 


1.00 


April 


.55 


M^:;:::::.. ::::::. :::.:: ::::.... 


.73 


June 


.44 


July 


.42 


August 


.15 


Reptember 


.15 






Tbejrwr. , . - 






285 


.500 


6.70 




**'! 
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SUBFACB WATEB SUPPLY, 1918, PABT IV. 



OSAVD BIVSB AT QSAVD RAPIDS. KXOS. 

Location.— At Fulton Street Bridge, Grand Rapids. 

Drainaob area. — 4,900 square miles. 

Rbcords ay ailablb.— March 12, 1901, to September 30, 1918. 

Gaob. — Staff, attached to bridge; read to tenths; occasionally, October 1, 1917, to 

February 10, and July 1 to August 5, 1918; twice daily, February 11 to June 30, 

except on Sundays. Gage read by Charles Darling and J. M. Knoll. 
DiBCHAROE MBA8UREMBNT8.— Made from downstream side of bridge. 
ExTRBM B8 OF STAGE. — ^Biaximum stage recorded during year 16.2 feet at 8 a. m. and 

5 p. m. March 18; minimum stage recorded, —1.8 feet several days in June, July 

and August. 
IcB. — Stage-dischaige relation somewhat affected by ice. 

Reoulation.— Operation of power plants above station may modify low-water flow. 
GooPKRATiON. — Records furnished by city engineer of Grand Rapids. 

No discharge measurements made during the year. 

Daily gage height^ in feet, of Grand River at Orand RapidSf Mich., for the year ending 

Sept, SO, 1918, 



Day. 


Oct. 


Nov. 


Dec. 


Jail 


Feb. 


Mtf. 


Apr. 


May. 


Jane. 


July. 1 Aug. 


1 


-1.0 


l.« 
1.4 


-0.8 
'-*.*8* 


.3 

"".'3' 
.4 
.3 
.3 


0.3 
.4 


12.05 
12.0 


3.75 

3.45 

3.45 

3.6 

3.6 

3.4 

'*2.'45* 
1.95 
1.75 

1.55 

1.4 

1.4 

"*.*55' 

.5 
.4 
.56 
1.4 

.8 

**i*65' 

1.36 

1.0 

.9 

.9 

.8 

*".*55* 
.96 


0.86 
1.0 

.85 

.8 

.4 

.45 

.4 

.3 

.1 

.2 

....... 

.95 
1.2 

1.2 
.9 
.55 

*-!i** 

.1 
-.1 
.8 
.3 
.2 

***.*86' 
1.86 
1.85 


0.8 


—1.8 


2 




8 




.3 

.35 

.8 

-*.*4** 
- .4 


—1.6 —1.8 


4 


-1.0 
-1.0 


.4 


.3 
.4 

.3 
.3 
.4 
.4 


11.35 
11.0 

10.95 
11.15 
10.6 
10.56 




5 


-L8 





—1.6 -- 


7 »... 








8 




- .2 

- .4 


-1.8 




9 


-1.0 




10 


- .4 

- .3 

- .4 

- .88 

- .35 

- .4 


-1.6 




11 






.4 

.46 

2.35 

4.85 

7.65 

8.95 
9.65 
11.75 
12.75 
14.8 

14.6 
14.5 
14.3 
13.45 
12.65 

12.35 
12.05 
12.05 


9.4 
9.35 
10.6 
11.76 
13.0 

14.36 

15.9 

16.2 

15.6 

14.6 

13.7 
12.8 
11.92 

16.' i5 

9.2 
8.3 
7.1 
5.8 
4.8 




12 




- .4 
'-*l4* 






13 


-1.0 


-1.7 




14 




15 




-1.8 




10 




- .6 

- .8 




17 




- .6 

- .9 

- .85 
-1.0 

-1.0 
-1.2 


-1.6 
-1.8 




18 


-1.0 




18 


- .8 

- .9 

-1.0 
-1.0 
-1.0 
-1.0 






20 




-1.8 




21 . ..." 






22 


- .6 


-1.7 




23 




24 




-1.25 
-1.66 

-1.8 
-1.8 
-1.6 
-1.7 


-1.8 




26 


.2 




20 


-1.0 
'-.'9* 




-1.8 




27 


.8 




28 






29 


1.2 


-1.8 
-1.8 
-1.8 




30 




81 


1.4 






.8 

















STBSAMS TBIBUTABY TO LAKE HUBON. 
TZTTABAWA88U BIVSB AT FBBBLAHD, MZOB. 

Location,— At hi^way bridge at Freeland. 

Drainage area.— 2,530 square miles. 

Records available.— August 22, 1903, to August 3, 1906; October 28, 1906, to 

December 31, 1909; January 1, 1912, to September 30, 1918 
Cooperation.— Estimates of daily discharge were made and fumiflhed by G. 8. 

Williams, consulting engineer, Ann Arbor, Mich. 
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Daily dMurrgt, in ucond-feet, of TittabavooMU River at Fruland^ Mich., for the year 
ending Sept. SO, 1918. 



Day. 



1 

2 
3. 
4 
5. 

6. 
7 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 
2S. 

2B. 
27. 
28. 
29. 

ao. 

31. 



Oct. 



630 
636 
6«( 
646 
675 

700 
700 
700 
600 
675 

600 
700 
712 
700 
706 

n3 

730 
730 
748 
748 

760 
786 
815 
000 
030 

030 

942 

090 

1.030 

l.OSO 

1,006 



Nov. 



1,110 
1,110 
1,008 
1,060 
1,068 

990 
960 
030 
883 
870 

870 
882 
918 
930 
930 

900 
918 
930 
900 
900 

943 

930 

930 

1,300 

1,441 

1,433 
1,423 
1,390 
1,365 
1,300 



Dec. 



1,344 
3,025 
1,965 
1,905 
1,031 

1,931 
1,905 
1,965 
1,003 
1,030 



1,000 
1,033 
1,130 
1,300 

1,390 
1,410 
1,300 
1,344 
1,113 

967 
948 
928 
928 
910 

891 
871 
861 

858 



Jan. 



821 



821 

787 
770 
770 
763 
758 

758 
750 
760 
770 
794 

814 
831 



866 

038 
938 
926 
938 

948 
967 
983 
967 
948 
967 



Feb. 



967 
967 
967 
967 
967 

967 
967 
948 
928 
928 

948 

963 

1,112 

1,244 

1,306 

1,855 
3,830 
3,300 
3,375 
3,390 

3,100 
2,125 
2,250 
2,430 
2,670 

3,065 
3,855 
4,390 



Mar. 



4,500 
4,700 
4,700 
4,306 
8,905 

3,800 
3,630 
3,330 
3,355 
3,335 

3,480 
3,620 
3,905 
4,825 
5,790 

5,520 
5,490 
5,790 
6,180 
7,650 

10,000 
0,600 
8,200 
7,400 
5,870 

5,790 
5,600 
5,500 
5,450 
5,400 
5,300 



Apr. 



5,275 
5,060 
4,800 
4,250 
8,630 

3,385 
3,385 
3,031 
3,700 
3,400 

3,370 
3,025 
1,865 
1,825 
1,825 

1,865 
1,865 
1,825 
1,825 
2,400 

4,100 
4,250 
4,400 
4,250 
3,475 

2,610 
2,315 
2,306 
2,270 
3,370 



May. 



3,370 
3,346 
3,230 
2,230 
3,330 

3,105 
3,065 
3,025 
2,026 
1,065 

1,945 
1,905 
1,865 
1,825 
1,825 

1,865 
1,885 
1,825 
1,801 
1,785 

1,745 
1,785 
1,825 
1,985 
2,875 

4,060 
7,109 
9,075 
8,700 
7,735 
6,930 



June. 



4,800 
3,285 
2,875 
3,400 
1,785 

1,706 
1,600 
3,370 
1,335 
1,321 

1,300 
1,182 
1,170 
1,170 
1,166 

1,140 

1,020 

030 

900 

845 

815 
786 
760 
760 
748 

730 
730 
700 
730 
730 



July. 



1,140 
1,060 
1,060 
1,030 

1,003 
990 
990 
030 

845 

815 
786 
700 
730 
700 

700 
600 
675 
658 

658 

6«( 
646 
600 
815 
645 

990 
990 
090 
900 
845 
760 



Aug. 



675 
6«( 
630 
566 
566 

566 

582 
566 



603 

608 
503 
503 
608 

630 
646 
646 
658 
675 

700 
700 
700 
700 
700 

600 
680 
685 
600 
690 
700 



Sept. 



700 
730 
700 
786 
786 

815 
930 
090 
990 
900 

845 
815 
815 
831 
845 

815 
786 
760 
748 
700 

663 

6«( 
636 
630 
630 

503 
583 
583 
566 
566 



Monthly discharge of Txttabawaseee River at Freeland^ Mich. , for the year ending Sept. SO^ 

1918. 



[Drainage area, 3,530 square miles.] 










Discharge in seoond-feet. 


Run-off 
(depth in 
inches on 
drainage 
area). 


Mantb. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Ootober 


1,096 

1,441 

3,035 

983 

4,390 

10,000 

5,275 

9,075 

4,800 

1,140 

700 

900 


620 

870 

838 

750 

928 

8,225 

1,825 

1,745 

700 

646 

566 

506 


777 

1,050 

1,250 

849 

1,750 

5,340 

2,960 

3,020 

1,380 

843 

639 

745 


0.307 

.415 

.494 

.336 

.602 

2.11 

1.18 

1.19 

.545 

.333 

.253 

.294 


0.35 


November. 


.46 


Dftfyonber 


.57 


inntiary 


.39 


PehrSSy... ....... 


.72 


uTpLk '^ 


2.43 


AprO 


1.33 


M^::::::::::::::. :::.:.:::.:. :.:.::: 


L87 


^nno... . . ... ... 


.61 


Jnly 


.88 




.30 


September 


.83 






The Tear 


10,000 


566 


1,720 


.680 


9.33 







Noo^— Monthly and yearly discharge computed by United States Geological Survey. 
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SURFACE WATER SUPPLY, 1918, PART IV. 



STREAMS TBIBUTAItY TO LAKE BBIE. 
HlTBOir BIVBB AT BABTOIT, KXOH. 

Location. — ^At dam and power plant of Eastern Michigan Edison Co. at Barton, near 
Ann Arbor, 4 miles above station at Geddes. 

Drainage area. — 723 square miles. 

Kbcords available.— January 1 to September 30, 1918. 

Dbtbrminahon op discharge. — Flow computed from records of operation of power 
plant, the flow through under-sluice diuring floods, and the depth of flow over 
dam. The flow through the power house is determined from a calibration of the 
turbines by means of a specially constructed weir, the crest of which was formed 
by a f-inch by 5-inch milled plate, the discharge over the weir being computed 
by Bazin's formula for free overflow. The greater part of the flood water passes 
through under-sluices in the power-house foundations, and this flow is determined 
from a weir caUbration of the sluices. Water flows over crest of dam only a few 
days during the year. 

Cooperation. — Daily-discharge record furnished by G. S. Williams, consulting engi- 
neer, Ann Arbor, Mich. 

Daily discharge j in second-feet, of Huron River at Barton, Mich., for the year ending Sept. 

SO, 1918. 



Day. 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept. 



1 
2 
3 
4 
6 

0. 

7. 
8. 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
10 
20 

21 
22 
23 
24 
25 

26 
27. 
28 
20 
30 
31 



164 
155 
162 
166 
158 

182 
163 
215 
143 
134 

170 
171 
146 
161 
186 

109 
194 
217 
235 
266 

262 
285 
207 
364 
368 

864 
373 
413 

458 
515 
476 



478 
420 
406 
385 
410 

376 
831 
817 
346 
326 

313 
314 
314 
278 
340 

264 
313 
305 
290 
208 

272 
280 
273 
273 
260 

273 
255 
221 
254 
266 



222 
205 
280 
203 
228 

231 
221 
211 
152 
220 

179 
206 
101 
210 
160 

210 
100 
217 
194 
189 

261 
277 
315 
326 
246 

312 
243 
213 
218 
220 
232 



196 
189 
192 
217 
156 

168 
176 
186 
188 
179 

177 
167 
103 
183 
163 

156 
158 
159 
149 
145 

146 
140 
144 
143 
146 

151 
117 
167 
187 
151 
146 



150 
155 
136 
145 
153 

150 
164 
160 
165 
202 

242 

575 

862 

1,338 

2,424 

1,642 
1,378 
1,326 
1,928 
2,197 

2,249 
1,914 
1,668 
1,661 
2,467 

3,806 
3,194 
2.776 



2,499 
2,602 
2,686 
2,568 
2,370 

2,185 
1,039 
1,811 
1,729 
1,720 

1,487 
1,765 
2,450 
5,841 
4,138 

3,603 
3,497 
3,382 
3,286 
2,822 

2,555 
2,197 
2,142 
1,760 
1,577 

1,346 
1,335 
1,205 
1,145 
981 
917 



914 
922 
941 
899 
857 

786 
778 
812 
733 



532 
608 
564 
521 
538 

426 
505 
545 
504 
551 

567 
576 
891 
464 
501 

482 
603 
426 
504 
489 



518 
523 
442 
516 
442 

433 
450 
403 
303 
412 

411 
418 
506 
581 
502 

441 
452 
458 

415 
426 

346 
346 
300 
204 
331 



264 
284 
222 
272 
281 



255 
245 
266 
211 
214 

207 
186 
180 
106 
194 

178 
174 
166 
163 
160 

143 
149 
162 
145 
158 

136 
135 
44 
135 
120 

107 
110 
100 
08 
65 



177 
106 
06 
68 
111 

117 
70 

106 
00 

101 

102 
07 

112 
50 
06 

153 
77 
108 
104 
100 

48 
100 
105 
05 
07 

100 
04 
22 
06 

120 
04 



01 
88 

83 
18 
02 

70 
80 
84 
85 
40 

40 
87 
02 
07 
07 

00 
74 
48 
87 
06 

126 
02 

81 
68 
18 

72 
35 
61 
54 
68 
68 



70 
85 
09 
133 
160 

lis 

184 

119 

168 
113 

177 
142 
111 
131 
ISO 

175 
147 
151 
153 
141 

160 
108 
146 
175 
130 

187 
143 
151 
Iffi 
120 
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Monthly discharge of Huron River at Barton^ Mich, ^ for the year ending Sept, SO, 1918, 

[Drainage area, 733 square miles.] 



Month. 



October 

NoTember 

December 

January 

February 

March 

i^::::;::::; 

June 

July 

August 

September 

The year 



Diacfaarge in seoond-feet. 



Maximum. 



515 
478 
326 
217 
3,806 
5,841 
941 
581 
256 
177 
126 
177 



5,841 



lOnimum. 



134 
221 
152 
103 
136 
917 
426 
222 
44 
22 
18 
69 



18 



Mean. 



249 

315 

226 

163 
1,260 
2,310 

636 

396 

160 

96.5 
74.5 

134 



498 



Per 

square 
mile. 



0.344 
.436 
.313 
.225 
1.74 
3.20 
.880 
.550 
.221 
.136 
.103 
.185 



.689 



Run-off 
(depth in 
incfieson 
drainage 
area). 



0.40 
.49 
.36 
.26 
2.01 
3.69 
.96 
.63 
.25 
.16 
.12 
.21 



9.56 



NoTK.— McmthJy and yearly discharge computed by United States Geological Survey. 
HTTBOir BIVSR AT TLAT BOOK, MICH. 

Location .^At highway bridge at Flat Bock, 2,000 feet below crossing of Detroit, 

Toledo & Ironton Bailway. 
Prainaob abea. — 1,000 square miles. 

Kbcords available .—August 6, 1904, to September 30, 1918. 
Gage. — Staff; read daily to tenths^ occasionally to half tenths twice daily, by John 

Vincent. 
Discharge measurements. — ^Made from downstream side of bridge. 
Channel and control. — Probably permanent. 
Extremes op stage. — ^Btfaximum stage during year above 11 feet (water over gage) 

March 15; minimum stage recorded, 0.9 foot, several days in July and August. 
Ice. — Ice jams form below the station and cause backwater at the gage; in general 

the section above the station is kept open by the power plant. 
Kegulation. — ^At ordinary stages flow of the river is controlled by a dam and power 

plant immediately above station, but operation of this plant is assumed to have 

little effect on diurnal fluctuations of stage. 

No diflchaige measurements were made at this station during the year. 
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Daily gage height, in feet, Huron River at Flat Rock, Mich., for the year ending Sept. 

SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 

3.1 
2.7 
2.7 
2.5 

2.35 

2.35 

2.6 

2.1 

2.2 

2.6 
2.6 
2.6 
2.8 
2.9 

2.36 

2.5 

2.3 


June. 


July. 


Aug. 


Sept 


1 


l.« 

1.4 

1.65 

1.5 

1.55 

1.65 

1..5 

1.35 

1.6 

1.4 

1.4 

1.65 

1.4 

1.6 

1.35 

1.6 

1.6 

1.7 

1.65 

2.0 

1.6 
1.65 
2.0 
1.06 
2.05 

' 2.0 
2.2 
2.2 
2.7 
3.05 
3.0 


2.8 
2.65 
2.55 
2.2 
l.»5 

2.45 

2.1 

2.1 

l.» 

1.9 

1.9 
1.75 
2.0 
1.9 
1.85 

1.9 
1.8 
1.8 
1.75 
2.2 

1.9 
2.0 
1.9 
1.66 
1.5 

1.6 
1.7 
1.8 
l.«» 
1.85 


1.76 

1.6 

1.5 

1.8 

l.S 

1.76 
1.6 
1-6 
1.8 

1.75 

1.66 
2.16 
1.9 
2.0 
1.95 

1.8 
1.7 
2.2 
2.3 
2.25 

2.5 
2.7 
2.6 
2.1 
2.8 

2.65 

2.55 

2.5 

7.6 

2.2 

2.05 


2.6 
2.46 
2.35 
2.66 
2.6 

2.4 

2.2 

2.35 

2.6 

2.45 

2.66 
2.8 
2.8 
2.3 
2.2 

3.0 
2.8 
2.6 
2.7 
2.6 

2.4 
2L6 
2.6 
2.4 
2.7 

2.6 
2.6 
2.4 
2.5 
2.7 
2.85 


2.8 
3.0 
2.8 
2.8 
2.S 

2.S 
2.8 
2.8 

2.9 
2.8 

2.75 

3.7 

5.15 

7.0 

8.4 

8.76 

9.3 

8.8 

8.26 

8.56 

9.25 
9.75 
8.96 
8.62 
8.3 

8.62 
0.68 
10.4 


9.62 

9.1 

9.8 

9.78 

9.4 

8.88 

8.7 

8.38 

7.78 

7.7 

7.4 
7.06 
7.1 
8.12 

9.3 

8.8 

8.52 

8-4 

8.28 

8.08 

7.8 

7.5 

7.1 

6.72 

6.25 

6.02 

5.6 

4.25 

6.1 

4.7 


4.63 

4.6 

4.66 

4.6 

4.4 

4.26 

4.0 

3.7 

3.6 

3.6 

J. 4 
2.9 
3.0 
2.8 
2.76 

2.85 

2.19 

2.9 

3.1 

2.96 

2.9 

3.05 

3.1 

2.25 

2.5 

2.1 
2.0 
2.0 
2.6 
3.25 


1.65 

"i'.i" 

1.8 
1.85 

1.7 
2.0 
1.55 

"i.*65' 

1.6 

1.45 

1.46 

1.4 

1.46 


1.46 
1.45 
L4 


1.6 
1.35 
1,6 




2 


1.55 


3 


1.3 


4 


1.4 


5 


L4 
LOS 

"ili" 

L2 
1.5 

1.4 

1.35 

L3 

"ib" 

1.06 
1.25 
1.3 
l.V» 
1.35 


1.16 

.96 
1.2 
1.35 
1.35 
1.25 

"i.'a" 

1.4 
1.2 
1.8 

1.4 
1.45 

"i'.'is 

LO 

1.05 
1.46 
1.36 
1.6 

1.46 

1.06 

1.2 

1.46 

1.5 

1.4 


1.55 


6 


1.6 


7 


1.65 


8 




9 


1.5 


10 


1.6 


11 


1.6 


12 

13 


1.6 
1.5 


14 


1.45 


15 




18 


1.4 


17 


1.45 


18 


1.7 


19 


1.6 


20 


2.1 

2.1 

1.9 

1.7 

1.76 

2.25 

"i.'9*" 
1.6 
2.05 

■*i.'8 ■ 




1.6 


21 


1 6 


22 


"i.4** 
1.4 

1.36 

1.3 

1.5 

1.36 

1.4 


1.6 
1.36 
L63 
1.5 

1.6 
L45 

**i*2" 
1.05 
1.5 




23 


l.S 


24 


1.45 


25 


1.6 


26 


1.45 


27 


1.55 


28 


1.56 


29 




30 


1.45 


31 









GATTA&AirairS CRBBX at VERSAILLES, IT. Y. 

Location. — ^At three-span highway bridge in VereaiUee, Cattaraugus County, 2} miles 

above mouth of Clear Creek, 6 miles below Gowanda, and 8 miles above mouth 

of stream. 
Drainage area .-^467 square miles (measured on post-route map). 
Records available. — September 23, 1910, to September 30, 1918. 
Gaoe. — Chain, on upstream side of right span of bridge; read by Charles Wilson. 
Discharge measurements. — liaAe from the downstream side of bridge or by wading. 
Channel and control. — ^Rock and gravel; shifting. 
Extremes op discharge. — ^Maximum stage recorded during year, 12.0 feet at 8 a. m. 

February 23 (stage-discharge relation affected by ice, discharge not computed); 

minimum stage recorded diuring year, 4.35 feet several times in August (discharge 

about 49 second-feet). 
1910-1918: Maximum open-water stage recorded, 11.6 feet at 6.40 p. m., March 

25, 1913 (discharge, about 30,000 second-feet); minimum stage recorded 4.35 feet 

several times in August, 1918 (discharge, about 49 second-feet). 
Ice. — Stage-discharge relation seriously affected by ice. 
AccURACT. — Stage-discharge relation not permanent; affected by ice during much of 

the period from December to March. Gage read to half-tenths twice daily. 

Daily discharge ascertained by applying mean daily effective gage height to 

rating table. Records fair. 
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Discharge measurements of Cattaraugus Creek at VersaUUs, N. Y., during the year ending 

Sept, SO, 1918. 

[Made b j E. D. Burchard.) 



Date. 


Oace 
heigit. 


Dte- 
cfaarge. 


Date. 


bd^. 


Dto- 
cbarge. 


Jan. 22a.. 


1011. 


Feet. 
0.43 
6.18 
4.00 
4.9» 


232 

1,050 

333 

347 


Aug. 22.. 


1912. 


4.45 
4.60 
4.00 


^"•1^-., 


Mar. 1 


22 


78.4 


May20 


1 22 


117 


»::::::::::::::::::": 













a Measurement made throui^ complete Ice cover. 

DaUy distharge, in seoomd-feet, of Cattaraugus Creek at VersaiUes^ N. Y., for the gear 

ending Sept. SO, 1918. 



Day. 



Oct. 


Nov. 


Dec. 


190 

170 

190 

1,000 

1,900 

1,000 
800 
880 
380 
340 

280 
300 
500 
850 
900 

1,100 

050 

420 

1,100 

2,100 

900 

700 

050 

1,000 

3,000 

2,800 
5,500 

S'S2 
8,500 

10,000 

3,400 


1,900 
1,500 
1,300 
1,100 
1,000 

900 
900 

750 
TOO 
700 

000 
000 
550 
500 

500 

550 
550 
500 
550 
500 

480 
560 
750 
050 
500 

500 

880 
550 
500 

550 


1,400 

1,000 

060 

000 

500 

480 
420 
280 
280 
320 

380 
400 
480 
560 
550 

000 
060 
780 
850 
1,200 

2,400 
2,200 
1500 
1,500 
8)400 

1,700 

800 
550 

500 
440 



Jan. 



Wb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


220 


1,800 


480 


300 


280 


240 


180 


220 


1,100 


050 


280 


240 


220 


150 


220 


1,500 


550 


240 


200 


180 


140 


220 


950 


500 


240 


200 


150 


140 


220 


2,400 


400 


240 


200 


150 


100 


220 


4,000 


400 


240 


220 


120 


180 


220 


1,800 


380 


280 


200 


180 


86 


220 


1,000 


380 


380 


200 


110 


100 


380 


1,200 


420 


280 


170 


140 


180 


1,500 


2,000 


840 


320 


200 


220 


160 


3,200 


1,400 


880 


500 


180 


280 


140 


1,700 


1,400 


420 


380 


500 


200 


180 


2,000 


3,400 


420 


400 


440 


100 


140 


2,200 


10,000 


900 


700 


820 


150 


120 


2,000 


4,000 


800 


400 


200 


100 


80 


1,500 


1,400 


000 


300 


200 


120 


66 


1,000 


1,900 


480 


300 


200 


140 


06 


800 


1,200 


800 


280 


200 


120 


80 


900 


1,100 


600 


240 


170 


110 


06 


2,000 


1)400 


400 


1.000 


100 


100 


80 


1,500 


1,400 


400 


650 


100 


100 


75 


2,200 


1,200 


660 


340 


340 


86 


80 


4,400 


050 


000 


900 


420 


06 


110 


4,400 


780 


550 


440 


300 


06 


80 


8,900 


700 


500 


840 


240 


840 


06 


7,000 


000 


400 


060 


180 


100 


80 


2,000 


000 


880 


050 


180 


130 


06 


1,800 


000 


320 


420 


100 


220 


06 




550 


300 


300 


170 


100 


06 




550 


300 


300 


180 


800 


100 




500 




280 




280 


86 



Sept. 



1. 
2. 
3. 
4. 
5. 

6- 
7. 
8. 
9. 
10. 

11, 
12. 
13. 
14. 
15. 

1ft. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 

ao. 

31. 



880 
340 
340 
800 
800 

340 
320 
320 
320 
320 

820 
320 
320 
300 
300 

200 
200 
240 
240 
240 

240 
240 
240 
240 
240 

940 
240 
220 
220 
220 
220 



120 
85 
85 
100 
100 

800 
170 
110 
110 
06 

100 
86 
140 
180 
150 

170 
440 
800 
820 
650 

420 
880 
300 
340 
440 

300 
440 
500 
820 
200 



Non.-8ta0a4lisQliaifD idatton affected by ice Dec. 10, to Feb 25. 
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Monthly diacharge of CaUarauffua Creek at Veraailles, N. F., for year ending Sept. 30^ 

1918. 

[Drainage araa, 467 square miles.) 



Month. 



Discharge in second-feet. 



Maximain. 



M i»^tTnn Tn, 



Mean. 



Per 

square 
mile. 



RUIH)ff 

(depth fn 

Incoesoo 

dnina^ 

area). 



October 

November 

December 

January 

February 

March 

April 

iSy 

June 

July 

August 

September 

The year 



10,000 

1,900 

3,400 

380 

4,400 

16,000 

900 

1,000 

500 

800 

180 

550 



170 

380 

280 

220 

220 

500 

800 

240 

160 

85 

65 

65 



1,870 
720 
914 
282 
1,760 
1,800 
401 
414 
236 
181 
107 
252 



4.00 
1.54 
1.06 
.631 
3.78 
4.06 
1.05 
.877 
.505 
.388 
.229 
.540 



16,000 



55 



756 



1.62 



4.61 

1.72 

2.96 

.73 

8.94 

4.67 

1.17 

1.01 

.56 

.45 

.26 

.60 



21» 



STREAKS TBIBT7TABY TO LAKE ONTABIO. 
UTTLS TOITAWAHDA OBXSK AT LIHDXir, V. T. 

Location. — ^At stone-arch highway bridge in Linden, Genesee County, about 3 miles 
above junction with Tonawanda Creek. 

Drainage area. — ^22.0 square miles (measured on topographic maps). 

Records availablb.— July 8, 1912, to September 30, 1918. 

Gage. — ^Vertical staff, on upstream aide of rigbt abutment. Lower 2 feet of enameled 
iroh, graduated to hundredths of foot; upper 4 feet of bronze, graduated to half- 
tenths; read by C. L. Schenck. 

Discharge measurements. — ^Made from cable 1,000 feet above gage, or by wading 
near gage. 

Channel and control. — ^A standard Frauds weir, 2.01 feet long and 8 inches hi^, 
constructed under the upstream side of the bridge, formed the control until 
February 20, 1918, when it was entirely destroyed by ice and has not since been 
replaced. When the water overtopped this weir it flowed over a 2-inch plank 
about 13 feet long, including the 2 feet of weir. The section of the channel that 
forms the control since the destruction of the weir is of coarse gravel and boulders 
and is probably permanent between dates of shift. 

Extremes of discharge. — Maximum stage recorded during year, 7.45 feet at 8 p. m. 
February 19 (stage-discharge relation affected by ice; discharge not determined); 
minimum stage recorded, —0.46 foot at 8 p. m. August 20 (dischaige, 0.5 
second-foot). 

1912-1918: Maximum stage determined by leveling from flood marks, 14.6 feet 
during the flood of April 22, 1916 (discharge about 2,400 second-feet); mimmum 
stage recorded, 0.18 foot August 20 and 21, September 14-16, and October 8, 1913 
(diBcharge, 0.43 second-foot). 

Accuracy. — Stage-discharge relation changed when weir was destroyed on February 
20. Rating curve for weir in good condition, well defined up to 250 second-feet 
and fairly well defined between 250 and 750 feet; rating curve for period after the 
weir was destroyed fairly well defined. Gage read to hundredths twice daily- 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Records good for period when weir was in good conditiqu and fairly good for 
remainder of year. 
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Dueharge meoiuremenU of Little Tonawanda Creek near Linden, N. Y., during the year 

ending Sept, 30, 1918, 



Date. 


Made by* 


bdSEt. 


Dte- 
charge. 


Date. 


Made by— 


Gage 


Dis- 
diarge. 


Har. 4 
19 
10 
19 


E.D.BnrchaM. 

do 

do 

do 

do 


Ftel. 

0.96 

.86 

.94 

1.02 

1.12 


106 
116 
128 
140 


Mar. 19 

-Ml 

July 23 
Aug. 21 


E. D. Burohard 

do 

do 

C.C. Covert 


FeH. 
1.18 

- .24 

- .24 

- .30 

- .47 


6.8 
6.8 
.70 


19 


E. D. Burchard 


.60 



DaUy discharge, in eecond-feet, of Liale Tonawanda Creek at Lmden, N. Y., for the year 

ending Sept. SO, 1918. 



Day. 


Oct 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June 


July 


Aug. 


Sept. 


1 


1.51 
1.45 
1.51 
2.25 
2.86 

3.28 
2.38 
2.12 
2.25 
2.18 

2.12 
2.32 
3.36 

7.8 
8.4 

0.7 
6.1 
5.6 

U 

19 

11 
7.2 
7.8 

154 

164 

154 
135 
135 
144 
288 
83 


51 
41 
34 
27 
24 

21 
19 
16 
16 
15 

13 
13 
12 
11 
12 

13 
13 
13 
13 
12 

12 
17 
18 
13 
12 

11 
10 
10 
10 
14 


43 
21 
12 
11 
10 

0.7 
8.4 
8.7 
6.1 
7.2 

0.0 
00 
0.0 
0.0 
0.0 

8.1 
8.1 
8.1 
8.4 
13 

86 
90 
23 
37 
SO 

24 
18 
18 
12 
11 
0.7 


0.0 
8.4 
7.8 
7.2 
6.6 

6.6 
7.2 
6.6 
.6.6 
6.6 

7.2 
7.8 
6.6 
6.4 
6.1 

6.1 
6.0 
6.6 
5.3 
5.6 

5.6 
5.1 
5.1 
5.1 
4.6 

4.0 
4.0 
4.0 
4.6 
4.2 
4.4 


4.2 
4.6 
3.6 
8.6 
3.48 

3.6 
4.6 
5.1 
6.1 
0.7 

25 

115 
88 
46 




33 

105 
52 
38 
70 

203 
50 
56 
32 

158 

77 
585 

203 
740 
07 

63 
73 
65 

110 
108 

71 
60 
42 
32 
30 

25 
21 
26 
25 
26 
25 


25 
48 
25 

18 
15 

14 

13 
16 
14 
13 

14 
15 
38 
44 
25 

15 
22 
80 
32 
21 

21 
25 
10 
10 
17 

14 
18 
11 
10 
0.2 


0.2 

8.7 
8.2 
7.8 
7.4 

6.6 
7.4 
8.2 
7.0 
22 

17 
14 
15 
12 
0.2 

8.2 
7.4 
6.6 
6.2 
5.0 

5.1 
5.1 
6.6 
5.1 
5.0 

22 
15 
10 

7.8 
8.2 
6.6 


5.0 
4.7 
4.0 
8.8 
8.8 

5.0 
7.4 
5.1 
4.3 
5.1 

4.3 
75 
21 
16 
11 

7.4 
5.0 
5.1 
4.0 
8.8 

4.3 
8.2 
7.4 
5.0 
4.3 

3.8 
3.6 
3.2 
3.0 
3.0 


5.0 
4.3 
3.2 
3.0 
2.7 

2.1 
2.1 
2.1 
2.7 
3.2 

2,7 
2.7 
2.1 
1.0 
1.0 

1.0 
1.0 
1.6 
1.6 
1.6 

1.3 
1.3 
1.8 
1.3 
1.3 

1.3 
1.2 
1.0 
2.1 
2.1 
1.5 


1.2 
1.0 
1.0 

11 

1.0 

.0 

.0 

1.0 

1.3 

3.2 
.0 
.8 

.8 
.8 

.6 
.6 

:J 

.5 
.6 

':! 

.8 
.8 

.6 
.6 
.6 
.0 
.8 
1.0 


0.0 


2 


.8 


3 


.6 


4 


.6 


5 


1.8 


6 


1.2 


7 


.8 


8 


.8 


9 


.6 


10 


.6 


U 


.6 


12 


.8 


13 


1.5 


14 


.0 


15 


.0 


16 


1.6 


17 


2.1 


18 


1.8 


19 


1.6 


20 


3.8 


21 


3.0 


22 


2.1 


23 


1.6 


34 


2.7 


25 


3.2 


26 


3.2 


27 


8.2 


28 


8.2 


29 


2.7 


30 


2.4 


31 









Note.— Discharge Feb. 12-25 estimated at 141 second-feet because of ice. 
126832*— 20-.W8F 474 1 
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Monthly discharge of LitUe ToTiawanda Creek at Linden, N. Y., for the year ending 

Sept. SO, 1918, 

[Drainage area, 22.0 square miles.] 





Discharge in second-feet. 


RuD>off 
(depth in 
inches <m 
drainaire 
area^. 


Mooth. 


Maximum. 


Bfinimum. 


Mean. 


Per 

square 
mUe. 


October 


288 
51 
59 
9.0 


1.45 

10 
6.1 
4.2 
8.48 

21 
9.2 
5.1 
8.0 
1.0 
.5 
.6 


44.6 

17.2 

16.9 
6.1 

82 
107 

22 
9.39 
8.34 
2.16 
.964 
1.69 


2.03 
.782 
.768 
.277 
8.73 
4.86 
1.00 
.427 
.379 
.098 
.044 
.077 


3.94 


November 


.87 


T><«fTn>¥*r 


.86 


January ^ 

February 


.32 
3.88 


MlM^h 


740 

80 

22 

75 
5.9 
3.2 
3.8 


6.60 


April 


1.12 


M^:::::::::::::::::::::::::::::::::::::::::: 


.49 


June ' 


.43 


July 


.11 


August 


.(» 


S^lember 


.09 






The year 


740 


.5 


26.2 


1.19 


16.15 







OEVZSEE RIVER AT SCIO, H. Y. 

Location. — At steel highway bridge half a mile above Vandermark Creek, half a 
mile above Scio, Allegheny (bounty, and a mile above Knight Creek. 

Drainage area. — 297 square miles (measured on maps issued by United States Geo- 
logical Survey; scale, 1:500,000.) 

Records available .-^une 12, 1916, to September 30, 1918. 

Gaob. — Vertical staff attached to downstream face of left bridge abutment; read by 
Raymond Sisson until November 3, and by Miss Retta B. Potter, after that date. 

Discharge measurements. — Made from downstream side of bridge or by wading. 

Channel and control. — Coarse gravel; probably permanent. 

Extremes op discharge. — Maximum stage recorded during the year, 9.0 feet at 8 
a. m. March 14 (discharge, 10,400 second-feet); minimum discharge 34 second- 
feet, January 20. 

191&-1918: Maximum stage recorded, that of March 14, 1918; minimum dis- 
charge recorded, 25 second-feet, August 25 and 26, 1916. 

Ice. — Stage-discharge relation affected by ice. 

Accuracy. — Stage-discharge relation practically permanent, except as affected by 
ice December 7 to February 13. Rating ciu^^e well defined between 25 and 
5,500 second-feet. Gage read to hundredths twice daily; gage-height record 
unreliable, April 27 to May 22, and June 14-20. Daily discharge ascertained by 
applying mean daily gage height to rating table. Records good, except those for 
period of ice effect and for periods in which gage-height record was unreliable, 
which are fair. 

Discharge measurements of Genesee River at Scio, N. F., during the year ending 

Sept. SO, 1918. 



Date. 


Made by- 


he^l 


Dis- 
charge. 


Date. 


Mode by- 


Cage 


Dto- 
charge. 


I>ee.-22<> 
Jao. 19a 


E. D. Bnrohard 

do 

do 

J. W.MOUltOD 


Feet. 
L83 
2.05 
2.02 
L61 


8ec.-fl. 
186 
55 
609 
346 


June 21 
21 

Aug. 23 
23 


E.D. Buichard 

do 


Feet. 

a 74 
.74 
.60 
.60 


73 


Mar. 6 
May. 27 


do 

do 


5«L7 
58.2 









a Mwf urement made through complete Ice cover. 
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Daily discharge f in second-feet^ of Genesee River at Sdo^ N. Y., for the year ending Sept. 

SO, 1918. 



Day. 



Oct. 



Nov. 



Dec. Jan. 



Feb. ' Mar. 



Apr. 



Mby. 



June. 



July. 


Aug. 


345 


61 


322 


41 


^ 


41 
41 


258 


440 


238 


147 


218 


87 


200 


87 


200 


147 


132 


102 


74 


218 


61 


147 


41 


147 


61 


147 


41 


147 


41 


147 


41 


U6 


61 


116 


41 


116 


41 


87 


41 


87 


41 


87 


41 


61 


41 


61 


61 


61 


61 


41 


41 


41 


41 


80 


41 


43 


61 


74 


61 


119 



Sept. 



1.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19. 



61 
74 
64 
91 
265 

121 
98 
88 
118 
101 



202 
312 
190 
361 

490 
312 
251 
1,580 



20 t 2,680 



21.. 
22.. 
23.. 
24.. 
25. 

28.. 
27.. 
28.. 
29.. 
30.. 
31.. 



1,150 

850 

990 

2,100 

2,100 

1,880 
3,570 
4,130 
3,440 
2,920 
1,680 



1,150 

2,680 

1,310 

690 

645 

386 
438 
438 
386 
336 

336 
288 
242 
265 
242 

220 
242 
198 
265 

158 I 

178 
220 
242 
265 
312 

312 
336 
312 
336 
312 



361 I 
312 ' 
266 
198 
178 

158 
180 
120 
140 
140 

160 
120 
120 
140 
160 

140 
160 
160 
140 
140 

100 
180 
240 
500 
440 

220 
150 
140 
110 
130 
120 



120 
100 
120 
95 
85 

75 
75 
75 
70 
70 

65 
70 
66 
65 
60 

65 
60 
150 
55 
34 



6,300 

1,300 

1,150 

780 

660 



46 1,680 

46 j 780 

46 , 690 

60 750 

160 815 



380 
1,300 
1,800 
1,310 
2,800 

1,310 

1,150 

990 

750 

8,070 

990 
850 
780 
815 
720 

4,560 

1,150 

815 



750 

1,150 

1,490 

10,000 

2,300 

1,070 
885 
750 
720 
720 

720 
750 
750 
750 
720 

630 
600 
630 
600 
572 
572 



572 
545 
920 
850 
660 

600 
572 
600 
720 
750 

850 
815 
780 
690 
780 

1,490 
1,490 
1,880 
1,880 
1,990 

1,780 

1,580 

1,230 

750 

720 

600 
550 
500 
460 
440 



460 
440 
360 
340 
340 

360 
400 
360 
320 
320 

320 
500 
650 
550 
440 

340 
300 
260 
340 
600 

550 
500 
1,310 
780 
440 

518 
440 
390 
465 
465 



465 
279 I 
218 I 
200 



322 
518 
415 
518 
518 

415 
415 
279 
200 
160 

120 
86 
60 
60 
60 

77 
322 
279 
258 
200 

200 
200 
181 
181 



178 
74 
71 
66 

74 

264 
147 
116 
113 
113 

116 
116 
147 
164 
147 

141 
300 
258 
218 
2,540 

750 
518 
440 
390 
346 

300 
300 
238 
238 
218 



Note.— Discharge, Dec. 7 to Feb. 13 estimated, because of ice, from discharge measurements, weather 
records, study of gag^^eight graph, and comparison with records for stations downstream. Discharge 
Apr. 27 to May 22, and June 14-20, estimated by comparison with records of flow at St. Helena. 

Monthly discharge of Genesee Riwer at Scio, N. Y.,for year ending Sept. SO, 1918, 
[Drainage area, 297 square miles.] 





Discharge in second-feet. 


Run-off 
(depth in 
inches on 
drainage 
area). 


Mooth. 


Bfoximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


October 


4,130 

2,680 

500 

150 

8,070 

10,000 

1,990 

1,310 

518 

345 

440 

2,540 


61 
168 
100 
34 
46 
572 
440 
260 
60 
41 
39 
66 


1,040 

455 

188 

67 

1,110 

1,360 

935 

460 

256 

114 

106 

303 


3.50 
1.63 
.633 
.226 
3.74 
4.58 
3.15 
1.55 
.862 
.384 
.357 
1.02 


4.04 


Np^erober 


1.71 


December 


.73 


Jffluary 

February 

Uanh... 

April 


.26 
3.90 
&28 
3.51 


m5^ ::::::::: :: : 


1.79 


June. 

July 

August 

September 


.96 
.44 
.41 
1.14 


The rear ,..,,,, 


10,000 


34 


529 


1.78 


24.17 
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OSHBSSB RIVKR AT 8T. HBLBVA, IT. Y. 

Location. — At steel highway bridge in St. Helena, Wyoming County, about 5) miles 
below Portageville and site of proposed storage dam of State of New York Con- 
servation Commission, and 9} miles above mouth of Canaseraga Creek 

Drainaob area. — 1,030 square miles. 

Records available.— August 14, 1908, to September 30, 1918. 

Gage. — Stevens continuous water-stage recorder on left bank just below bridge and 
a chain gage fastened to the upstream side of the bridge; middle-span chain gage 
installed August 14, 1908; water-«tage recorder installed August 24, 1911. Water- 
stage recorder inspected by C. S. De Golyer. Chain gage read by Herman Piper. 

Discharge measurements. — Made from the bridge, or by wading. 

Channel and control. — Gravel and rocks; frequently shifting. 

Extremes of discharge. — Maximum stage recorded during year, 11.4 feet at 5 
p. m. March 14 (discharge about 29,500 second-feet); minimum stage recorded, 
2.00 feet at 7 a. m. July 26 and 6 p. m. August 30 (discharge, 40 second-feet). 

1908-1918: M^iTimnm stage, from water-stage recorder, 12.81 feet at 8 a. m. 
May 17, 1916 (discharge, 43,500 second-feet); minimum stage recorded, 1.70 feet 
at 5 p. m. October 5 and 8 a. m. October 17, 1913 (discharge, approximately 18 
second-feet). 

Ice. — Stage discharge relation somewhat affected by ice. 

Accuracy. — Stage-discharge relation not permanent. Rating curve well defined 
between 75 and 2,000 second-feet and fairly well defined between 2,000 and 30,000 
second-feet. Chain gage read to quarter-tenths twice daily. Daily dischaige 
ascertained by applying mean daily gage heights to rating table, except for days of 
great range in stage, when it was determined by averaging the results obtained 
by applying gage heights for two-hour periods to rating table. Records fair. 

Dim^utrge measiutmenU of Oenesee River at St. Helena j N. Y.,- during the year ending 

Sept SO, 1918, 



Date. 


Mideby- 


he^l 


Dis- 
charge. 


Date. 


ICadeby- 


Oaie : Di»- 
hei^t.idttiKe. 

1 


Oct. 29 
Nov 2 


C. 8. DeOolyer 

E.D. Burcham 

D. 8. DeOolyer 

do 

do 

do 

do 

do 

do 

do 

do 


Feel. 
7.68 
4.97 
8.24 
3.52 
8.87 
8.84 
3.68 
7.53 
4.% 
6.15 
9.78 


See.-ft. 

io,8no 

2,960 
690 
379 
238 
146 
153 

2,200 
5,750 
19.300 


Apr. 27 
lAy 25 

30 
June 27 
July 13 

13 

25 
Aug. 21 

28 
Sept. 20 


D. 8. DeOolyer 

J. W. Moulton 


Feet. See^' 
3.44 774 


14 
Dec. 12« 
Jan. b» 

26fr 
Feb. » 

13 
Mat. 9 

13 

16 


C. 8. DeOolyer 

do 

E.D. Borchaid 

do 

C. 8. De Oolyer 

F. D. BurcbaM 

C. 8. DeOolyer 

do 


8.16 
2.76 
2.51 
2.50 
2.15 
2.40 
2.10 
3.23 


588 

319 
194 
191 

71 
144 

57.8 
579 



a Measuiement made through partial ice cover. ^ Measurement made through complete ice oonr. 
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DaQy ditckarge, in iecond-fiety ofOeneiu River at 8t. Helena, N, Y.yfor the year ending 

Sept. SO, 1918. 



Day. 



1. 
2. 
3. 
4. 
5 

6 
7. 
». 
». 
10. 

U. 
13. 
13. 
14. 
15. 

16. 
17. 
IR. 
19. 

ao. 

21. 
23. 
33 
24. 
3S. 

28. 
27. 
28. 
39. 
30. 
31. 



Oct 



245 
268 
261 
511 
805 

805 
630 
510 
573 
623 

480 
447 
820 
031 
796 

1,540 
1,150 
823 
1,000 
9,170 

3,830 
2,180 
1,690 
4,470 
8,820 

7,040 
10,700 
12,000 
10,800 
12,300 

6,500 



Nov. 



3,980 
2,960 
2,420 
1,980 
1,640 

1,440 
1,290 
1,120 
1,000 
940 

868 
760 
670 
670 
630 

805 
590 
510 
590 
550 

630 
630 
760 
670 
380 

447 
332 
440 
428 



Dec. 



760 
1,040 
670 
590 
590 

475 
302 
300 
221 
240 

320 
360 
240 
240 
300 

290 
320 
280 
280 
240 



650 

750 

750 

1,200 

1,100 
650 
440 
360 
320 
260 



Jan. 



220 
200 
100 
200 
200 

260 
240 
240 
280 
100 

240 
260 
220 
220 
260 

220 
240 
220 
280 
150 

240 
300 
220 
100 
130 

100 
170 
170 
160 
170 
180 



Feb. 



150 
100 
170 
160 
140 

240 
100 
170 
170 
180 

240 

850 

15,400 

4,810 

10,400 

3,450 
1,680 
1,140 
1,300 
0,000 

4,810 
1,810 
1,360 
1,540 
1,420 

11,600 
4,100 
3,050 



Har. 



5,320 
5,330 
4,100 
2,100 
2,280 

5,850 
3,660 
1,060 
2,180 
10,400 

3,050 
3,050 
6,420 
26,000 
14,800 

3,840 
2,830 
2,830 
3,020 
2,830 

2,830 
2.830 
2,150 
1,500 
1,860 

1,180 
1,030 
930 
882 
835 
835 



Apr. 



790 
882 
882 
080 
030 

745 
665 
665 

700 
060 

700 
745 
882 

2,480 
5,530 

4,060 
2,830 
5,010 
2,650 
1,030 

1,500 
1,860 
1,500 
1,470 
1,300 

1,030 
882 
745 
665 
628 



May. 



555 

628 
555 
488 

455 

443 
488 

555 
443 
520 

500 
500 
665 

030 
705 

555 

443 
305 
384 
455 



745 
1,240 
1,18a 

745 

745 
1,130 
835 
500 
555 
665 



June. 



520 
425 
401 
346 
320 

351 
384 
431 
384 
346 



745 
835 

530 
407 

836 
320 
203 

247 
232 

228 
410 
1,030 
628 
456 

362 
308 
247 
257 
242 



July. 



257 
262 
100 
182 
186 

154 
154 
01 
170 
150 

100 
182 
174 
147 
140 

134 
126 
123 
122 
111 

112 
106 
109 
103 
100 

07 
143 
122 
109 
122 
136 



Aug. 



132 
140 
136 
115 
225 

451 



190 
186 

178 
281 
257 
204 
182 

378 
228 
190 
166 
154 

140 
143 
129 
122 
115 

110 
104 
08 
103 
115 
103 



Sept. 



109 
103 
182 
136 
183 

314 
335 
383 
314 
309 

166 
228 
218 
346 
329 

829 

373 

1,130 

1,060 

835 

2,100 

1,080 

808 

650 

628 

605 
808 
781 
628 
507 



Note. — ^Disdiarge Nov. 11 to July 13 and Aug. 31 to Sept. 20 determined from chain-gage helots. 
Disdiarge Dec. 10 to Feb. 12 estimated, because of ice, from discharge measurements, weather records, 
study ofgage-height graph and comparision with records for stations at Scio and Jones Bridge. Discharge 
Feb. 20 estimated by comparison with station at Jones Bridge. 

Monthly dim^utrge of Genesee River at St. Helena, N. T., for the year ending Sept. 

SO, 1918. 
[Drainage area, 1,030 square mUes.] 



Mooth. 



Diacfaarge in second-feet. 



liaximom. 



Minimum. 



Mean. 



Par 
square 
mile. 



Run-otf 
fdepthin 
inches on 
drainage 

area). 



Oetobv 

November 

December 

January 

February 

March... 

r-.:;::::::: 

June. 

July 

August 

September.... . 

The year. 



12,300 

3,080 

1,200 

300 

15,400 

26,000 

5,530 

1,240 

1,030 

262 

451 

2,100 



246 
332 
220 
130 
140 
835 
628 
384 
228 
01 
08 
103 



3,320 

1,020 

482 

215 

2,840 

4,140 

1,570 

650 

412 

146 

176 

520 



3.22 
.090 
.468 
.209 
2.76 
4.02 
1.52 
.631 
.400 
.142 
.171 
.505 



26,000 



01 



1,280 



1.24 



3.n 

1.10 

.54 

.24 

2.87 

4.64 

1.70 

.73 

.45 

.16 

.20 

.56 



16.00 
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SUBFACE WATER SUPPLY, 1918, PART IV, 



RIVXR AT J0HB8 BRIDCS. HXAR MOUVT MORRIS. R. T. 

Location.— At highway bridge known as Jones Bridge, IJ miles below Canasoaga 
Creek, 1} miles above mouth of Beads Creek, 5 miles below Mount Morris, Livings- 
ton County, and 6 miles by river above Geneseo. 

Drainage area. — 1,410 square miles. 

Records available.— May 22, 1903, to April 30, 1906; August 12, 1908, to Dec«nber 
31, 1913; July 12, 1915, to September 30, 1918. 

Gage.— Gurley seven-day water-stage recorder installed September 11, 1916, on the 
right bank about 60 feet downstream from the bridge. Prior to 1915, a chain gage 
fastened to upstream side of highway bridge was used. Datum of water-etage 
recorder is 2.73 feet higher than that for the former chain gage (540.00 feet Con- 
servation Commission datum). Water-stage recorder inspected by Theron S. 
Trewer. 

Discharge measurements. — Made from footbridge erected on the lower chord of 
the truss at the upstream side of the bridge. 

Channel and con-trol, — Sandy clay; likely to shift, but as shown by current-meter 
measurements, fairly permanent in recent years. 

Extremes of discharge. — ^Maximum stage during year estimated from record 25.5 
feet at 3.30 a. m. February 21 (stage-dischaige relation affected by ice; discharge 
not determined); minimum stage, 0.45 foot at 1 a. m. July 25 (discharge 63 second- 
feet). 

1903-1918 (not including periods of no record; see "Records available"): 
Maximum stage recorded 25.44 feet at noon May 17, 1916 (dischaige, 54,500 second- 
feet) ; minimum stage recorded, 2.7 feet at 6 p. m. August 29, 1909 (dischaige about 
18 second-feet). 

Ice. — Stage-dischaige relation affected by ice. 

Regulation. — During extreme low water there is some diurnal fluctuation in flow 
caused by mills at Mount Morris. 

Accuracy. — Stage-dischaige relation practically permanent during the year except 
as affected by ice December 8 to March 22. Rating curve well-defined between 150 
and 7,000 second-feet and fairly well defined between 7,000 and 60,000 second-feet. 
Operation of the water-stage recorder satisfactory throughout the year. Daily 
discharge ascertained by applying to the rating table mean daily gage height 
determined by inspecting the recorder graph, or for days of considerable fluctua- 
. tion by use of dischaige integrator. Records good. 



IHscharge measurements of Genesee River at Jones Bridge, near Mount Morris^ N. Y-, 
during the year ending Sept. SO, 1918. 



Date. 



Nov. 1 

1 

2 

Dec. 19a 

Jan. 16a 

Feb. 116 

136 

146 

156 

166 



Made by— 





Feet. 


E.D. Burchard 


11.12 


J. W. Moulton 


10.12 


do 


7.40 


E.D. Burchard 


2.98 


do 


2.59 


do 


2.96 


do 


12.4 


do 


21.42 


do 


21.60 


do 


21.9 



D19. 



aec.'ft. 

6,040 

5,320 

3,900 

530 

318 

313 

3,700 

6,860 

8,450 

7,920 



Date. 



Made by— 



Feb. 266 E. D. Buichaid. 

276 do 

Mar. 26 do.... 

46l do 

15 I do. 



18 

19 

May 23 

July 12 

Aug. 21 



.do.... 
....do.... 
....do.... 
....do..., 
....do.... 



a Measurement made through complete ice cover. 

5 Ice jam on control. 

e Inciudea overflow of 6,300 second-feet on left bank 



Gafe 
hei^t. 



Feti. 
22.0 
21.5 
19.21 
15.0 
24.2 
8.90 
7.08 
3.21 
1.36 
.91 



DIs- 
cfaaiSi. 



11,700 
8,400 
61970 
4,120 

€28,300 

l,m 

3,770 

1,1«0 

292 

15» 
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Daily ^sckargej in second-feei^ of Genesee Rii>er at Jones Bridge, near Mount MorriSf 
N. Y.yfor the year ending Sept. SO, 1918, 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


Jnly. 


Au«. 


Sept. 


1 


305 
353 
3«5 
602 
1,060 

1,030 
740 
040 

(too 

740 

615 
560 

867 

1,060 

840 

1,540 
1,320 
920 
1,120 
10,600 

5,080 
2,680 
1,960 
4,740 
13,700 

10,800 
13,200 
16,500 
15,100 
17,300 
14,100 


7,050 
4,200 
3,240 
2,760 
2,280 

2,020 
1,840 
1,660 
1,480 
1,300 

1,230 

1,140 

1,080 

975 

948 

930 
930 
865 
840 
815 

790 
815 
920 
920 
740 

665 

615 
615 
600 
715 


893 

1,330 

1,080 

865 

815 

000 
690 
650 
600 
600 

600 
600 
600 
600 
550 

550 
550 
550 
500 
500 

650 
900 

1,000 
1,100 
1,500 

3,000 

1,500 

1,000 

760 

550 

500 


440 
440 
430 
430 
380 

360 
320 
330 
300 
300 

300 
330 
330 
330 
320 

330 
330 
830 
- 320 
830 

400 
420 
380 
340 
340 

340 
300 
300 
330 
320 
320 


280 
280 
280 
280 
360 

340 
260 
260 
300 
320 

440 
1,600 
6,800 
7,500 
8,000 

7,500 
5,500 
3,800 
3,300 
8,500 

9,000 
6,500 
4,800 
3,600 
3,400 

6,500 
7,500 
6,000 


5,000 
7,000 
6,000 
4,200 
3,600 

4,800 
6,500 
3,000 
4,570 
8,310 

10,700 
9,700 
12,500 
21,600 
23,300 

12,100 
7,980 
4,600 
3,500 
3,800 

3,700 
8,600 
3,170 
2,380 
2,000 

1,700 
1,600 
1,400 
1,400 
1,300 
1,300 


1.300 
1,300 
1,300 
1360 
1,430 

1,140 
1,000 
1,080 
1,140 
1,430 

1,170 
1,170 
1,230 
2,790 
6,790 

4,970 
3,760 
6,740 
4,270 
2,830 

2,280 
2,410 
2,410 
2,030 
1,840 

1,600 
1,300 
1,110 
1,080 
920 


893 
893 
865 

816 
790 

766 
740 
1,000 
840 
865 

1,140 
1,030 
1,000 
1,280 
1,300 

048 
816 
740 
665 
690 

1,220 
1,3S0 
1,250 

\\m 

1,140 

1,440 
1,840 
1,480 
1,030 
948 
M8 


840 
600 
615 
666 

616 

606 
535 

640 
600 
515 

493 

740 

1,250 

840 

666 

636 
466 
460 

300 
841 

349 
461 
1,130 
920 
600 

636 
448 
390 
366 
323 


806 

867 
837 
278 
805 

238 
166 
373 
268 
276 

300 
255 
236 
190 
230 

233 
810 
188 
107 
104 

136 
130 
133 

lao 

210 

146 
131 
153 
181 
103 
104 


106 
103 
166 
130 
103 

413 
435 
395 
386 
398 

339 

381 
863 
381 
348 

341 
310 
346 
348 
338 

313 
181 
168 
133 
140 

"iio* 


140 


2 

3 

4 

5 

6 

7 

8 

9 


304 
313 
336 
210 

288 
358 
319 
303 


10 

11 

12 

13 

14 

15 

16 

17 

18 


278 

2T1 
358 
339 
364 
360 

309 

425 

1,470 

893 


19 


2D 


867 


21 


2,670 


22 


1,420 


23 


1,080 


2* 


865 


25 


766 


20 


716 


27 


802 


28 


1,000 


29 


790 


30 


640 


31 









Note.— Discharge Dec. 8 to Mar. 22 estimated, because of ice. from discharge measmvments, weather 
records, study of gage height graph and comparison with records for St. Helena and Rochester. Discharge 
Aug. 26-30 estimated 140 secood-feet 



Monthly discharge of Genesee River at Jones Bridge y near Mount Morris , N, Y.ffor year 

ending Sept. SO, 1918. 

[Drainage area, 1,410 square miles.] 



Month. 



Discharge in second-feet. 



Maximom. 



Minimum. 



Mean. 



Per 
square 
mile. 



Run-off 
(depth In 
inches on 
drainage 
area). 



October 

November. . . . . 

December 

January 

February 

March... 

April 

May 

June 

July 

August 

September 

The year 



17,300 

7,050 

2,000 

440 

9,000 

22,200 

6,790 

1,840 

1,250 

365 

425 

2,570 



22,200 



306 
616 
600 
300 
240 
1,300 
920 
665 
323 
130 
126 
140 



4,650 

1,500 

810 

344 

3,640 

5,940 

2,130 

1,040 

590 

216 

221 

616 



126 



1,790 



3.23 
1.00 
.676 
.244 
2.58 
4.21 
1.51 
.738 
.418 
.152 
.157 
.437 



1.27 



3.72 
1.18 
.00 

,28 
ZOO 
4.85 
1.09 
.86 
.47 
.18 
.18 
.49 



17.74 
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SURFACE WATER SUPPLY, 1918, PART IV. 



QEBEHMM BIVSR AT BOCKS8TKR, V. T. 

Location. — ^At EUmwood Avenue Bridge, at north end of South Park, 3} miles bdow 
mouth of Black Creek, 3^ milee above center of city of Rochester, Monroe County, 
and 7} miles above mouth of river. 

Drainaob abba. — ^2,360 square miles. 

Records available. — February 9, 1904, to September 30, 1918. Fragmentary 
records prior to this period published in Water-Supply Papers 24, 65, and 97. 

Gage. — Gurley water-stage recorder installed in Decemb^, 1910, in the pump hoiue 
immediately below the bridge on the right bank. Recorder inspected by Geo. 
A. Bailey. Prior to December, 1910, a staff gage bolted to the downstream end 
of the first pier from the right abutment. Elevation of zero of gage 506.848 feet, 
barge canal datum, and 245.591 fiBet, Rochester city datum. 

Discharge measurements. — JAade from downstream side of the bridge. Prior to 
1904, measurements and elevation of water sur&ice taken in conjunction with the 
city of Rochester. 

Channel and control. — Smooth gravel; practically permanent until May, 1918, 
when dredging operations for the barge canal were begun near the control. These 
operations were continued through the summer, causing a gradual change in the 
stage-discharge relation. 

Extremes of discharge. — Maximum stage during year, from water-stage recorder, 
10.97 feet at 9.15 p. m., March 16 (discharge, 27,900 second-feet); minimum dis- 
charge about 110 second-feet during afternoons of July 21 and 22. 

1904-1918: Maximum stage, from water-stage recorder, 12.3 feet at midnight 
March 30, 1916 (discharge, 48,300 second-feet); minimum discharge, July 21 and 
22, 1918. 

Ice. — Stage-discharge relation affected by ice during a large part of the period irom 
December to March, inclusive. 

Accuracy. — Stage-dischaise relation practically permanent until May.l except as af- 
fected by ice December 10 to February 13 ; May 1 to September 30, a gradual change 
in stage-discharge ration was caused by dredging operations. Rating curve well 
defined between 2,000 and 44,000 second-feet. Operation of water-stage recorder 
satisfactory throughout the year. Mean daily gage height ascertained by av^- 
aging hourly gage heights. Daily discharge prior to May ascertained by apply- 
ing mean daily gage height to rating table; May to September, by the shifting- 
control method. Records good except those for periods when the stage discharge 
relation was affected by ice or dredging on the control, which are fair. 

Cooperation. — ^Water-stage recorder inspected by an employee of the Rochester 
Railway & Ligh{ Co. 



Discharge metuurements of Genesee River at Rw^ter^ 

Sept. SO, 1918. 



N. y., during the year ending 



Date. 


Madeby- 


h^t. 


Dis- 
charge. 


Date 


Madeby- 


Qace 
heii^t. 




Nov. 3 


J.W. Moulton 


Fed. 
4.06 
1.99 
2.18 
1.63 
8.36 
4.59 
2.36 
1.12 


See.'ft. 

4,970 

865 

617 

400 

7,720 

6,440 

1680 

742 


July 12 
20 
27 
31 

Aug. 19 
26 

Sept. 24 


E.D. Burchard 

do 

do 

do 

do 

do 

do 


Feet. 
1.14 
1.20 
.76 
.60 
.49 
.40 
1.21 


^•4 


Deo. lita 
Jan. 166 
Feb. lift 
13a 
Mar. 23 
May 22 
June 20 


E. D. Burchard 

do 

do 

do 

do 

do 

do 


675 
661 
6fi6 

597 

513 

1,580 



a Measurement made through partial ice cover. 
5 Measurement made tlirough complete ice cover. 
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Daily di$eharge^ in tecand-feetf o/Geneaee River at RochuUr, N. F., for the year ending 

Sept. SO, 1918. 



Dmy. 



Oct. 



1 


581 


2 


610 


3 


563 


4 


619 


5 


776 


6 


1,380 


7 


1,340 


8 


1,070 


9 


956 


10 


920 


11 


980 


12 


806 


13 


812 


14 


1,110 


15 


1,370 


16 


1,250 


17 


1,920 


IS.;::::.:.:::. 


1,620 


19 


1 240 


20 


8,680 


21 


8,870 


a::::::::::::;: 


4,600 


25 


2,760 
2,500 
10,600 

14,900 


24 


25 


26 


27 


13,300 


28 


14,300 


29 


15,300 
16,000 


30 


31 


17,000 



Nov. 



14,900 
8,330 
5,180 
3,880 
3,800 

2,850 
2,500 
2,340 
2,180 
2,000 

1,890 
1,760 
1,680 
1,560 
1,510 

1,450 
1,440 
1,400 
1,340 
1,380 

1,270 
1,800 
1,410 
1,550 
1,450 

1,200 
1,040 
1,060 
1,070 
1,190 



Dec. 



1,480 
1,980 
2,010 
1,620 
1,480 

1,280 
1,150 
1,320 
1,340 
1,300 

1,100 
1,000 
1,000 
1,000 
1,000 

1,000 
950 
900 
850 
800 

900 
1,200 
1,700 
1,800 
2,200 

3,000 
3,200 
2,200 
1,800 
1,200 
950 



Jan. 1 Feb. 



850 1 
750 ' 

750 ; 

700 I 
700 

600 
550 
600 
660 
660 

650 
600 
600 
600 
560 

560 
560 
550 
500 
500 

500 
500 
500 
480 
480 



8,060 
7,540 
9,430 
8; 330 
5,930 

6,060 
8,330 
7,800 
6,700 
5,130 

8,870 
8,060 
15,600 I 
19,200 > 
23,000 

27,200 
25,100 
14,900 
7,800 
6,530 

6,290 
6,060 
5,130 
4,080 
3,490 

3,120 
2,850 
2,680 
2,500 
2,420 
420 I , 2,340 



360 
860 
400 
340 
420 

420 
420 
400 
440 
440 

420 
1,200 
7,500 
11,200 
13,600 

14,000 
12,100 
8,060 
5,020 
8,870 

12,400 
13,600 
11,200 
6,290 
4,600 



460 7,800 
440 11,200 
420 ,11,800 
420 
420 



Mar. 



Apr. 



2,340 
2,500 
2,500 
2,340 
2,340 

2,040 
1,860 
1,840 
1,900 
2,040 

2,000 
1,980 
2,060 
3,490 
6,900 

5,960 
5,240 
7,930 
7,030 
4,700 

3,680 
3,400 
3,490 
3,120 
2,850 



Hay. 



1,500 
1,500 
1,400 
1,400 
1,800 

1,200 
1,100 
1,100 
1,800 
1,100 

1,200 
1,500 
1,500 
1,200 
860 

1,200 
1,700 
1,200 
1,000 
800 

1,000 
1,400 
1,800 
1,700 
1,700 



2,500 1,100 
2,180 I 1,500 
1,960 2,200 



1,800 
1,650 



1,600 
1,500 
1,400 



June. 


July. 


Aug. 


900 


750 


400 


1,100 


850 


480 


950 


850 


480 


860 


850 


480 


860 


860 


480 


900 


900 


500 


950 


800 


900 


950 


700 


1,100 


850 


750 


1,000 


860 


800 


650 


900 


800 


500 


850 


750 


600 


1,100 


800 


600 


1,460 


700 


500 


1,400 


750 


750 


1,100 


800 


700 


950 


700 


660 


950 


700 


660 


900 


660 


600 


800 


550 


600 


800 


660 


560 


950 


800 


550 


800 


480 


500 


1,400 


750 


500 


1,400 


800 


500 


1,200 


800 


500 


900 


650 


550 


800 


650 


550 


900 


950 


550 


800 


600 


550 




650 


550 



Sept. 



560 
550 
560 
560 
550 

660 
560 
560 
550 
550 

550 
550 
5» 
560 
550 

550 

550 

700 

1,600 

1,300 

1,600 
2,800 
2,200 
1,800 
1,400 

1,400 
1,800 
1,500 
1,800 
1,500 



Note.— Discfaaree Dec. 10 to February 13 estimated, because of ice. from discharge measurements, 
weather records, study of gage-heifht graph, and comparison with recoros for station upstream. 



Monthly diacharge ofOenesu River at Rochester , N. Y.^for year ending Sept. SO, 1918. 
[Drainage area, 2,360 square milee.] 



Month. 



October... 
Norember.. 
December.. 

January 

February... 

March. 

Ap 



iC:. 



Jane.. 

July 

August 

September.. 



The year. 



Discharge in fiecond-feet. 


Run-off 
(depth in 
inches on 
















Per 
square 
mile. 


Maximum. 


Minimimi. 


Mean. 


drainage 
area). 


17,000 


510 


4,630 


1.96 


2.26 


14,900 


1,040 


2,510 


1.06 


1.18 


3,200 


800 


1,440 


.610 


.70 


850 


420 


560 


.239 


.28 


14,000 


340 


5,890 


2.50 


2.60 


27,200 


2,340 


8,700 


3.60 


4.25 


7,930 


1,650 


3,190 


1.35 


1.51 


2,200 


850 


1,350 


.572 


.66 


1,400 


800 


982 


.416 


.46 


950 


300 


726 


.307 


.35 


1,100 


460 


501 


.250 


.29 


2,800 


550 


1,010 


.428 


.48 


27,200 


300 


2,610 


1.11 


15.02 
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SURFACE WATER SUPPLY, 1918, PART IV. 



OANASBBAOA OBXSK AT OXniMIirSVIZXB, H. Y» 

Location. — ^At bridge on State road in Cumminsville, Livingston County, about % 

mile downstream from station formerly maintained near Dansville, 1} miles below 

mouth of Mill Brook and 21 miles above mouth of creek. 
Drainaob area. — 171 square miles (measured by State conservation commiamon). 
Records available.— October 23, 1917, to September 30, 1918; July 21, 1910, to 

December 31, 1912, and July 10, 1915, to December 29, 1917, at station near 

Dansville. 
Qage. — ^Vertical staff gage in three sections on downstream face of bridge pier; reai 

to tenths daily by George Freed. 
Discharge measurements. — Made from downstream side of bridge or by wading 
Channel and control. — Fairly well compacted gravel and small boulders may shiu 

during severe floods, otherwise practically permanent. 
Extremes of stage. — ^Maximum stage recorded during year, 5.2 feet at 3.30 p. m. 

February 12 (stage discharge relation affected by ice); minimum stage recorded 

during year, 0.7 foot several^ times in August and September. 
Ice. — Stage-discharge relation affected by ice. 

Data inadequate for determination of daily dischaige. 

Discharge measwements of Canaseraga Creek at Ournrniwmlle, N, F., during year ending 

Sept. SO, 1918. 



Date. 


Mftde by— 


hd^t. 


Dis- 
charge. 


Date. 


Madeby- 


Oase 
hei^t. 


Dis- 
charge. 


Oct. 20 

ao 

23 
25 
25 


E. D. Burchait! 

do 

do 

do 

do 


I 


Feet. 
2.06 
1.08 
1.38 
3.05 
2.92 
1.44 
1.66 
4.60 


Stc.-fl. 

478 

425 

135 

1,140 

1,020 

120 

49 

782 


Feb. 15 
Mar. 18 

21 
May 26 

31 
July 15 
Aug. 23 


E.D.Burchard 

do 

do 

do 

J. W. Moulton 


FeH. 
8.00 
1.63 
1.70 
1.45 
1.21 
.89 
.77 


Sec-fL 
1,130 
289 
326 
183 
88 


Dec. 20a 
Jan. 17a 
Feb. 126 


do 

do 

do 




E. D. Burchard 

do 


38.3 
24.7 



a Measurement made through complete ice cover. 
h Measurement made through partial ice cover. 
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Daily gage height j in feet ^ of Canaseraga Creek at Cumminsville^ N. Y.^for the year ending 

Sept. SO, 1918. 



Day. 



6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12. 

U.. 

u. 

15.. 



18.. 
19.. 
20.. 

n.. 

22.. 

2;.. 

21.. 
To.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 



Oct. 



2.66 
3i95 
2.94 
2.35 



Nov. 



1.78 
1.71 
1.57 
1.51 
1.52 

1.51 
1.48 
1.37 
1.37 
1.34 

1.33 
1.32 
1.30 
1.28 
1.29 

1.26 
1.26 
1.26 
1.27 
1.23 

1.21 
1.27 
1.28 
1.25 
1.22 

1.20 
1.20 
1.20 
1.18 
.1.18 



Dec. 



1.18 
1.18 
1.18 
1.20 
1.19 

1.18 
1.18 
1.17 
1.31 
1.34 

1.40 
1.46 
1.50 
1.70 
1.71 

1.70 
1.70 
1.70 
1.71 
1.50 

1.30 
1.30 
1.28 
1.33 
1.45 

1.50 
1.60 
1.66 
1.82 
2.00 
XOO 



Jan. 



1.95 
1.95 
2.10 
1.95 
1.90 

1.90 
1.80 
1.60 
1.60 
1.67 

1.60 
1.85 
1.80 
1.60 
1.60 

1.60 
1.55 
1.40 
1.45 
1.50 

1.48 
1.50 
1.50 
1.50 
1.60 

1.55 
1.50 
1.43 
1.40 
1.45 
1.50 



Feb. 



1.50 
1.45 
1.45 
1.50 
1.50 

1.45 
1.54 
1.50 
1.50 
1.50 

2.56 
4.43 
2.85 
2.20 
3.05 

2.00 
1.70 
1.70 
2.90 
3.90 

1.80 
1.70 
1.70 
1.70 
1.75 

2.95 
2.35 
1.80 



Mar. 



2.10 
2.05 
2.00 
1.85 
1.90 

2.30 
1.95 
2.05 
1.90 
2.90 

1.95 
2.70 
2.55 
4.00 
2.55 

1.90 
1.85 
1.60 
1.60 
1.64 

1.67 
1.83 
1.67 
1.55 
1.41 

1.32 
1.31 
1.30 
1.36 
1.36 
1.38 



Apr. 



1.38 
1.38 
1.38 
1.36 
1.30 

1.30 
1.34 
1.39 
1.39 
1.32 

1.28 
1.29 
1.35 
1.80 
2.05 

1.90 
1.70 
1.95 
1.72 
1.55 

1.09 
1.59 
1.43 
1.38 
1.38 

1.30 
1.26 
1.20 
1.20 
1.16 



May. June. 



1.12 
Ml 
1.10 
1.10 
1.10 

1.10 
1.08 
1.30 
1.20 
1.28 

1.35 
1.30 
1.30 
1.80 
1.23 

1.20 
1.14 
1.14 
1.13 
1.24 

1.30 
1.30 
1.30 
1.40 
1.34 

1.30 
1.30 
1.27 
1.30 
1.34 
1.30 



1.28 
1.20 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.05 
1.40 
1.25 
1.20 
1.10 

1.00 
1.00 
1.00 
.90 
.90 

.90 
1.00 
1.00 
1.00 
1.00 

.95 
.90 
.90 
.90 
.90 



July. 



0.90 
.90 
.85 
.80 
.80 

.80 
.80 
.80 
.85 
1.00 

1.00 
.90 
.90 
.90 
.90 

.90 
.85 
.90 
.90 
.90 

.80 
.80 
.80 
.80 
1.00 

.95 
.90 
.90 
.90 
1.00 
.90 



Au^. 



0.90 
.90 
.90 
.80 
.85 

.80 
.80 
.80 
.80 
.80 

1.00 
.95 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.10 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 
.80 



Sept. 



0.70 
.70 
.70 
.70 
.76 

.80 
.80 
.80 
.80 
.80 

.80 
.80 
.90 
.80 
.80 

.00 
1.00 
.90 
.80 
1.40 

1.10 
.95 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 



NoTB.— 8tag»<U9cbarge relation affected by ice during large part of period from Deoember to February. 



OANA8SSAOA OBEEX AT OROVBI.AVD STATIOIT, H. Y. 



The 



Location. — ^At highway bridge at Groveland Station, Livingston County, 
creek is flowing through the improved channel at this point. 

Brain AGE arba. — 195 square miles measured by engineers of the New York State 
Conservation Commission. 

Records available.— August 5, 1915, to September 30, 1916, and March 1, 1917, 
to September 30, 1918. 

Gaoe. — Chain, near c^iter of downstream side of bridge. Prior to March 30, 1916, 
inclined staff gage on right bank about 400 feet above the bridge, at prac- 
tically the same datum (560.00 feet conservation commission datum); read by 
Thomas Maimone. 

Discharge measurements. — Made from highway bridge or by wading. 

Channel and control. — Gravel; likely to shift. 

Extremes op discharge. — Maximum stage recorded during year, 19.01 feet at 7 
a. m. February 13 (stage-discharge relation affected by ice, discharge not deter- 
mined); minimum stage recorded, 6.3 feet at 6 p. m. August 20 and 30 (discharge 
about 22 second-feet). 

1915-1918: Maximum open-water stage recorded 16.5 feet from 2 to 3 p. m. 
July 29, 1917 (discharge, 4,170 second-feet); minimum stage recorded, 6.3 feet at 
6 p. m. August 20 and 30, 1918. 

Ice. — Stage-discharge relation affected by ice; gage observations suspended during 
winter. 
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Accuracy. — Stage-discharge relation not x>ennanent; affected by ice December to 
March and by shifting control during the rest of the year. Rating curve weU 
defined between 35 and 3,000 second-feet. Crage read to half-tenths twice daily. 
Daily dischaige ascertained by applying mean daily gage height to rating table, 
for the period previous to winter, and for the remainder of the year by the shift- 
ing-control method. Records fair. 

Ducharge meaanrements of Canaseraga Creek at Groveland Station^ N. F., during tJie 

year ending Sept, SO, 1918, 



Date. 


Made by- 


Oase 
beii^t. 


Dis- 
charge. 


Date. 


Madeby- 


bd^t 


Dis. 


Oct. 25 


B. D. Burchard .... 


Fed. 
12.50 
12.50 
10.42 
10.30 
9.08 
11.11 


1,190 
678 
637 
418 
400 


Mar. 18 

21 
May 24 

June 23 
July 15 
Aug. 24 


"^'n D, Burchard 


Ftet. 
8.91 
9.30 
7.61 
7.30 
6.64 
6.52 


114 


25 

31 

31 

Nov. 1 

Mar. 16a 


do 

do 

do 

do 

do 


.... 


do 

do 

do 

do 

do 






3M 

lU 

» 



•« Slush ioe in the current and flats below flooded, causing backwater. 

Daily discharge^ in second-feet^ of Canaseraga Creek at Oroveland Station, N. Y.,for the 

year ending Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Mar. 


Apr. 


Mny. 


June. 


July. 


Aug. 


Sept 


1 


54 
54 
47 
116 
109 

102 
139 
124 
124 
05 

139 
109 
139 
95 
95 

139 
102 
83 
460 
536 

256 
204 
171 
975 
1,610 

1,090 
1,320 
1,000 
1,130 
1 490 
675 


474 
365 
328 
292 
274 

256 
238 
204 
196 
196 

184 
171 
171 
155 
155 

163 
155 
147 
155 
139 

155 
155 
163 
139 
139 

155 
139 
139 
124 
139 


179 
187 
155 

IS 

179 




190 
180 
130 

120 
110 
120 
200 
140 

200 
140 
180 
650 
650 

420 

320 
260 

240 
220 
200 
190 
190 

150 
110 
100 
90 
90 


05 
100 
85 
75 
70 

65 
70 

170 
95 

120 

110 
120 

lao 

140 
100 

05 
75 
65 
65 
100 

190 
170 
170 
110 

85 

260 
300 
160 
150 
120 
110 


85 
70 
60 

oa 

60 
60 
56 
50 
55 

60 
200 
120 
90 
65 

60 
55 
44 
44 
44 

48 
05 
75 
65 
60 

48 
50 
44 
44 

42 


«8 

38 
36 

36 
36 
36 
48 
70 

iS 

88 
36 
36 

34 
40 
42 
36 
32 

32 

40 
66 

40 
36 


32 
32 
33 
34 
S3 

30 
38 
28 
60 
32 

32 
32 
33 

28 
28 

28 
26 
26 
28 
22 

28 
28 
28 
28 
28 

36 
28 
34 

^ 

24 


S4 


2 


)( 


8 


St 


4.... 


28 


6 


36 


6 


36 


7 




8 









10 








11 








12 








13 








14 








16 








16 




400 

300 
360 

380 
400 
300 
240 
220 

200 
170 
190 
170 
200 
200 




17 




18 


» 


19 


» 


20 


130 


21 


6S 


22 

23 

24 

25 


36 


26 


3^ 


27 

28 


40 


29 

ao 

31 


35 
36 











NoTK. — Discharge Dec. 9 to Mar. 15 not determined 
36 seoond4eet. 



because of ice. Discharge Sept. 7-17 estimated ai 
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Monthly discharge of Canaseraga Cretk at Groveland Station, N. Y., for the year ending 

Sept. SO, 1918. 

[Drainage area, 195 square mUes.] 



Month. 



O ctober ... 
Nonmber. 

June 

July 

Aogltft 

S^icember, 



Discharge in seoond-fept. 



Maximum. 



1,610 
479 
660 
300 
200 
70 
60 
150 



Minimum. 



47 
124 
90 
65 
42 
32 
22 
24 



Mean. 



412 

196 

238 

122 
65.4 
39.6 
29.4 
41.8 



Per 
square 
mile. 



2.11 
1.00 
1.17 
.626 
.335 
.203 
.161 
.214 



Run-off 
(depth in 
incnes on 
drainage 
area). 



2.43 
1.12 

i.ao 

.72 
.37 
.23 
.17 
.34 



OANASXRAOA OBXBX AT SWAKKM OROSSZirO, IT. Y. 

Location. — At highway bridge at Shakers Groaaing, about a mile above mouth and 

1} miles northeast of Mount Morris, Livingston County. 
Drainage area.— 347 square miles (measured by engineers of the New York State 

CoDservation Commission). 
Records available. — Current>meter measurements 1904-1915; continuous record 

of gage height and occasional current-meter measurements July 13, 1915, to Sept- 

tonber 30, 1918. 
Gage. — Gurley seven-day water-stage recorder on the left bank, just below the bridge. 

Datum of gage same as that established on Genesee River at Jones Bridge near 

Mount Morris July 12, 1916 (540 feet conservation commission datum). Re- 
corder inspected by Mrs. Wm. Russell. 
Discharge MEASUREMENts. — ^Made from highway bridge or by wading. 
Channel and control. — ^Firm gravel; not likely to shift; subject to backwater from 

Genesee River. 
Ice. — Stage-discharge relation affected by ice. 
Extremes of stage. ^Maximum stage during year, from water-stage recorder, 27.9 

feet at 4 a. m. February 21; minimum stage from water-stage recorder, 7.86 at 

6 p. m. August 31. 
1915-1918: Maximum stage from water-stage recorder, 28.92 feet at 1 p. m. 

May 17, 1916; minimum stage from water-stage recorder 7.86 feet at 6 p. m. August 

31, 1918. 

Stage-dischBrge relation is affected by backwater from the Genesee River to such 
an extent that daily discharge has not been determined. 

IHdchcrge meaturements of Caruxseraga Creek at Shakers Cromng, N. F., during the year 
[ ; ending Sept. SO, 1918. 



Date. 


Msdeby- 


hei^t. 


DI8. 

diaige. 


Date. 


Made by- 


Oase 
heii^t. 


Dis- 

charge. 


Not. 1 
1 


E. D. Bnrchaitl 

J. W. Moulton 


Feet. 
15.44 
14.74 
12.02 
34.97 


Bee.-n. 

1,910 

1,623 

980 

-1,640 


Feb. 14 
Mar. 16 
May 23 
July 15 


E.D.Burchard 

....do 

do 

do 


Feet. 
34.76 
32.82 
9.79 
a. 70 


See.-ft. 
1,650 
5,620 


2 


.... do. 


421 


Feb. 13i 


E. D. Burchard 


157 









• Measurvment thows flow upstream due to backwater flow from Genesee River caused by ice Jam near 
Ions Bridge. 
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Daily ga§e height, in feet, of Canaserapa Creek at Shaken Crossing, N. Y., for the year 

ending Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dee. 


Jan. 


Feb. 


Har. 


Apr. 


May. 


June. 


July. 


Aug. 


Sfpt 


1 


8.63 
8.65 
8.68 
8.96 
9.31 

9.17 
8.96 
8.95 
9.14 
9.02 

8.90 
8.03 
0.30 
0.25 
0.16 

0.66 
0.32 
0.03 
0.06 
17.43 

13.01 
10.45 
0.70 
13.20 
20.48 

18.38 
10.96 
22.26 
21.12 
22.60 
20.01 


14.00 
12.32 
11.26 
10.71 
10.20 

10.11 
10.01 
0.88 
0.74 
0.56 

0.42 
0.52 
0.46 
0.42 
0.42 

0.58 
0.70 
0.54 
0.58 
0.55 

0.62 
0.66 
9.52 
9.50 
9.42 

9-46 
9.49 
9.52 
0.65 
0.72 


0.08 
0.88 
0.52 
0.48 
0.41 

0.42 
0.32 
0.45 
0.48 
8.88 

0.72 
0.78 
0.85 
0.80 
0.88 

0.72 
0.68 
0.68 
0.62 
0.62 

10.02 
10.45 
0.00 
10.17 
10.04 

10.87 
10.10 
0.80 
0.50 
0.32 
9.48 


9.48 
9.46 
9.52 
9.42 
0.42 

0.31 
0.41 
0.40 
0.35 
0.48 

0.74 
0.52 
0.51 
0.52 
0.55 

0.56 
0.70 
0.82 
0.60 
0.53 

0.58 
0.55 
0.60 
0.47 
0.40 

0.51 
0.55 
0.50 


' 20.15 

22.61 

21.16 

1 17.08 

i 16.48 

0.20 ' 18.05 
0. 35 1A- lA 


o.n 

0.77 
0.75 
0.66 
0.53 

0.40 
0.31 
0.32 
0.67 
0.51 

'o.'ro 

11.04 
16.01 

12.90 
11.78 
14.04 
12.35 
10.80 

10.38 
10.70 
10.50 
10.14 
0.02 

0.68 
0.40 
0.32 
0.20 
0.28 


0.i6 
0.33 
0.26 
0.24 
0.20 

0.18 
0.13 
0.77 
0.42 
0.63 

10.10 
0.68 
0.68 
0.82 
0.63 

0.33 
0.22 
0.06 
0.02 
0.17 

0.00 
0.47 
0.70 
0.57 
0.20 

10.63 
10.70 
0.78 
0.38 
0.50 
0.31 


0.10 
8.04 
8.85 
8.75 
8.75 

8.76 
8.7» 
8.74 
8.66 
8.60 

8.70 
0.40 
0.38 
0.01 
8.00 

8.76 
8.70 
8.74 
8.70 
8.63 

8.62 
8.98 
9.00 
8.97 
8.80 

8.72 
8.64 
8.64 
8.63 
8.64 


8.68 
8.61 
8.54 
8.40 
8.52 

8.41 
8.42 
8.46 
8.37 
8.50 

8.61 
8.54 
8.50 
8.40 
8.40 

8.37 
8.32 
8.27 
8.21 
8.16 

8.16 
8.06 
8.07 
8.06 
8.« 

8.22 
8.16 
8.14 
8.20 
8.17 
8.20 


8.22 
8.18 
8.16 

8.00 
8.20 

8.12 
8.» 
8.20 
8.M 

8.36 

8.38 
8.41 
8.50 
8.46 
8.41 

8.40 
8.44 
8.«{ 
8.41 
8.30 

8.20 
8.15 
8.14 
8.16 
8.20 

8.22 
8.15 
8.00 
8.07 
8.15 
8.00 


k3 
&,9 


2 


3 

4 


IS 


5 


135 


6 


7 


&.% 


g 


0.30 
0.50 
0.83 

10.81 
15.04 
20.07 
24.10 
34.53 

24.03 
20.07 
17.65 
15.81 
25.23 

26.88 
23.56 
21.04 
17.50 
16.75 

23.40 
23.00 
21.54 


14.30 
11.64 
16.28 

18.30 
18.36 
10.00 
24.02 
26.68 

22.14 
16.76 
13.47 
11.06 
12.20 

12.10 
12.02 
11.45 

10.08 
0.86 
0.82 
0.84 
0.74 
0.72 


RH 


9 


^tf 


10 


8.^ 


11 


SLtf 


12 


8. IT 


13 


k% 


14 


&# 


15 


i&l 


10 


S.9 


17 


%,% 


Ig 


9.0 


19 


Y% 


20 


h.% 


21 


9C 


22 


KM 


23 


«;:$ 


24 


Hfi 


25 


KT\ 


26 


kli 


27 


a;4 


38 


fi.a 


30 


0.58 1 


8.:? 


30 


R« 


81 


; 




1 





Note. — Oage heights Oct. 20 and 21 estimated by comparison with records on QeoMBe BiwaiJcut 
Bridge. Oage heights Nov. 10 to Dec. 18, and Dec. 29 to Jan. 16 from observations on staff gage. 

KZ8HEQVA OBXSX AT OBAIO OOLOVT, 80VYXA, IT. T. 

I^ocATiGN. — About 200 feet downstream from private highway bridge on grouDd««^ 

Craig Colony at Sonyea, Livingston County. 
Drainage area.— 69 square miles (measured by engineers of the State conservation 

commission). 
Records available. — October 31, 1917, to September 30, 1918, at present site; July 

22, 1910, to December 31, 1912, at a site about 200 feet upstream, and from August 

29, 1915, to October 31, 1917, at a station about 1 mile downstream near the 

Delaware, Lackawanna & Western Railroad bridge. 
Gaoe. — Vertical staff gage in three secticuis on retaining wall on left bank jurttbore 

the concrete weir; read by A. J. Porter. 
Discharge measurements. — Made from downstream side of the private highly 

bridge or by wading. 
Channel and control. — Double-crested concrete weir built by Craig Colony fcr 

maintaining water level for their pumping plant; permanent. 
Extremes of discharge. — Maximum stage recorded during period of record »t 

present station, 5.9 feet at 6.30 a. m. March 14 (discharge, about 3,700 second-feet'; 

minimum stage recorded, 0.13 foot at 8 a. m. August 20 (discharge 0.7 second-footl 
Ice.— Stage-discharge relation slightly affected by ice. 
Accuracy. — Stage-discharge relation permanent, except when slightly affected by ice 

from December 10 to February 12 and by use of flashboards on downstream ckA 

of dem, August 17-22. Rating curve well defined below 450 second-feet. Gt^ 

read to hundredths twice daily. Daily discharge, except for periods of backwatfif, 

determined by applying mean daily gage height to rating table. 
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Di$eharge meewremenU of Keahequa Creek at Craig Colony , Sonyea^ N. F., during 
the year ending Sept. SOy 1918, 



DBle. 


Mad«by- 


Gage 


Dto- 
charge. 


J>ate. 


Made by- 


Gase 
bei^t. 


Dis- 
charge. 


Oct. 26 

31 

Kov. 3 


E. D. Borchard 

do 

do 

do 

do 

do 


Ftel. 

1.60 
1.33 
1.00 
.87 
.66 
3.15 


151 
68 
22 
11 
1,480 


Feb. 15 
Mar. 16 
May 24 
June 23 
July 15 
Aug. 21 


E. D. Burrbard 

do 

J. W. Moulton. 


Fett. 
1.70 
1.30 
.64 
.52 
.30 
.19 


156 
21 


D«c. 20a 
Jm. 17* 
Feb. 12b 


E. D. Burchard 

do 

do ;.... 


14 
3.4 
1.3 



a Measurement made through partial ice cover. 
h Measurement made through complete ice cover. 

D(dly dischargey in second-feet ^ of Keshequa Creek at Craig Colony y Sonyea, N. Y,yfor 
the year ending Sept. SO, 1918, 



Day. 



Nov. 



Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


75 


8 


6 


56 


37 


26 


20 


7.0 


5.6 


54 


8 


6 


197 


47 


25 


17 


7.5 


3.8 


38 


7 


5 


75 


40 


23 


14 


9.3 


3.2 


36 


6 


5 


368 


38 


20 


12 


5.6 


2.6 


34 


6 


5 


115 


31 


20 


12 


4.8 


4.1 


33 


6 


5 


368 


26 


18 


14 


6.6 


6.3 


33 


6 


6 


77 


26 


17 


17 


3.8 


5.2 


15 


8 


6 


61 


26 


79 


12 


4.1 


2.3 


26 


9 


10 


75 


40 


33 


11 


3.8 


15 


40 


12 


28 


620 


28 


90 


13 


6.3 


7.5 


60 


11 


190 


95 


26 


81 


29 


7.5 


6.3 


55 


15 


900 


395 


32 


48 


45 


4.8 


2.4 


48 


36 


455 


395 


34 


65 


20 


3.4 


7.0 


26 


36 


154 


1,590 


226 


70 


14 


4.1 


3.0 


.17 


17 


595 


226 


190 


38 


11 


3.4 


2.0 


14 


12 


61 


245 


110 


29 


8.8 


4.6 


2.2 


18 


11 


90 


75 


72 


23 


9.8 


4.1 


1.6 


22 


11 


35 


72 


245 


19 


7.5 


4.8 


3.0 


20 


10 


245 


79 


102 


18 


7.0 


3.0 


2.0 


24 


9 


545 


105 


68 


45 


f.O 


2.4 


.8 


110 


9 


36 


112 


60 


44 


7,9 


2.2 


1.3 


90 


9 


20 


112 


128 


23 


28 


2.6 


1.4 


32 


8 


83 


75 


72 


40 


12 


2.6 


1.4 


46 


8 


43 


51 


61 


23 


12 


3.0 


1.1 


110 


8 


68 


51 


50 


21 


7.9 


15 


1.0 


26 


8 


425 


47 


41 


207 


7.5 


5.9 


.9 


26 


8 


66 


35 


36 


118 


7.0 


3.4 


1.0 


24 


8 


68 


38 


31 


44 


8.8 


1.8 


1.4 


14 


8 




40 


26 


20 


5.6 


9.3 


1.2 


11 


8 




37 


26 


48 


4.1 


9.8 


1.0 


10 


6 





40 




31 




9.8 


2.4 



Sept. 



1.8 
2.6 
3.0 
2.2 
3.0 

6.3 
3.0 
2.2 
3.0 
2.5 

2.0 
1.4 
3.0 
4.8 
3.8 

3.4 
14 

9.3 
13 
21 

15 
5.2 
6.3 
4.8 
7.5 

7.0 
8.8 
7.0 
6.3 
5.6 



11.. 
12.. 
13.. 
14.. 

15.. 

16.. 
17.. 
18.. 
19.. 
20. 

21. 
22. 
23. 
24. 
2S.. 

26. 
27 
28. 

29.. 
30. 
31.. 



105 
83 
66 
56 
50 

47 
44 
36 
34 
33 

31 
31 
28 
26 
26 

29 
28 
25 
17 
22 

23 
28 
28 
22 
21 

24 
22 
32 
30 
51 



XoTE.— Discharge Dec. 10 to Feb. 12 estimated, because of ice, from discharge measurements, weather 
records, study of gage-height graph, and comparison with records for near-by streams. 
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Monthly discharge ofKeshequa Creek at Cmig Colony, Sony^y N. Y,,for the year endtru 

Sept. SO, 1918. 



[Drainage 


area, 69 square miles.] 










Discharge in second-feet. 


Run-off 

(detpthln 

incneson 

drainage 

area). 


Month. 


Maximum. 




Mean. 


square 
mile. 


Novcmbftr 


106 

110 

36 

900 

1,500 

246 

207 

46 

15 

15 

21 


17 
10 

6 

6 
36 
26 
17 

4.1 

1.8 
.8 

1.4 


36.6 
38.3 
10.7 
146 
191 
66.8 
45w6 
13.4 
6.32 
3.23 
6.96 


0.534 
.665 
.166 
2.12 
2.77 
.064 
.661 
.194 
.077 
.017 
.086 


ae? 


THy^mbpr. . r , r , 


.64 


January 


Ai 


Felwiiaiy 


2.21 


March ' 


3.11 


April 


L06 


MSy.:::::.:.:::::. ...:...:..:: :.:.:..:. 


,W 


June 


.2a 


July 


.OS 


August 


.01 


September 


.10 







0WA8C0 LAKE OUTLET HEAR AUBtrBir, V. Y. 

Location.— On fann of Charles H. Pearce, 2 miles below center of Aubum, Cayngi 
County, and 3| miles below State dam at outlet of Owasco Lake. 

Drainage area. — ^206 square miles (measured on topographic maps) 

Records available. — November 17, 1912, to September 30, 1918. 

Gaqe. — Gurley water-stage recorder in a concrete shelter on the left bank on the farm 
of Charles H. Pearce. Recorder inspected by Charles H. Pearce. 

Discharge measurements. — ^Made by wading directly opposite the gage in low water 
and from a cable at the same section in high water. 

Channel and control. — ^A low concrete control has been constructed about 15 feet 
below the gage. Crest of control is 1 foot wide and the slopes of both upstream and 
downstream faces are ^.1. A small horizontal apron built on a level with the 
bed of the stream extends downstream 2\ feet from toe of dam. Mean ele^'a- 
tion of the left end of the dam for a distance of 50 feet is at a gage height 1.28 
feet; the remaining 50 feet of the crest of the dam is at a gage height 2.13 feet 

Extremes of dischabge. — Maximum stage during year, from water-stage recorder, 

3.5 feet at 3 a. m. March 17 (discharge 1,100 second-feet); minimum stage duhng 
year, from water-stage recorder, 1.48 feet at 10 and 11 p. m. October 7 (dischaige 
12 second-feet). 

1912-1918: Maximum stage, 6.4 feet during period March 25-30, 1913, deter- 
mined by leveling from flood marks (discharge, 2,750 second-feet); minimum 
stage from water-stage recorder, 1.41 feet at 1 a. m. October 15, 1915 (dlacharge, 

5.6 second-feet). 

Ice. — Stage-discharge relation seldom affected by ice. 

Diversions. — ^An average flow of about 10 second-feet is pumped from Owasco Lake 
for the municipal water sup\>ly of Auburn. Proportion returning to stream abo\'e 
the gaging station is not known. 

Regulation. — Large diurnal fluctuation in flow during low-water periods due to 
operation uf mills m Auburn; seasonal flow regulated at the State dam 

Accuracy. — Stage-discharge relation permanent except when affected by ice Decem- 
ber 30 to January 10. Rating curve well defined between 1 and 1 , 700 second-feet 
Operation of the water-stage recorder satisfactory throughout year, except as in- 
dicated in footnote to daily discharge table. Daily discharge ascertained by 
averaging the hourly discharge. Records good. 

The following discharge measurement was made by £. D. Burchard July 11, 1918: 
Gage height, 2.43 feet; discharge, 254 second-feet. 
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Dctihf dUcharge, in Mtxmd-Jui, of Owatco Lake outlet near Aubum, N. F., for the year 

ending Sept, SO, 1918. 



THkj. 


Oct. 


Not. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


M«y. 


June. 


July. 


Aug. 


Sept. 


I 


181 
184 
176 
181 
188 

158 
48 
155 
209 

212 

212 
273 
213 
205 
219 

211 
211 
211 
244 
206 

64 
232 
359 
376 
428 

467 
468 
452 
492 
637 
546 


534 
600 

522 
525 
607 

409 

474 

458 

0455 

• 445 

0435 
425 
a420 
a412 
0404 

0895 
388 
330 
322 
824 

315 
303 
309 
296 
296 

285 

289 
287 
278 
264 


271 
267 
261 
274 
263 

267 
261 
256 
254 
245 

251 
263 
250 
196 
249 

244 

0225 

a2a0 

214 

205 

206 

194 
202 
202 
193 

202 
202 
149 
202 
a202 
a200 


145 
172 
124 
203 
150 

168 
156 
161 
158 
196 

193 
176 
171 
178 
153 

181 
175 
152 
140 
146 
131 


a 175 

• 170 

125 

154 

167 

174 
139 
130 
130 
114 

135 
100 
157 
156 
160 

160 
162 
181 
184 
199 

175 
189 
170 
173 
214 

262 
304 
351 


434 

420 
363 
317 
340 

352 
427 
606 
526 
558 

796 
937 
923 
921 
931 

946 
921 
876 
784 
748 

718 

689 

691 

a 578 

• 580 

570 

• 660 

• 550 

• 530 
615 
604 


484 
471 
468 
458 
422 

434 
361 
237 
239 
202 

aoi 

835 
886 

429 
524 

589 
560 
696 
643 
640 

612 
622 
628 
626 
680 

622 
496 
626 
616 
480 


439 
407 
394 
389 
332 

284 
296 
284 
269 
214 

265 
266 
276 
203 
203 

267 
208 
205 
196 
194 

174 
194 
348 
896 
390 

373 
398 
402 
407 
402 
414 


414 
393 
401 
402 
860 

337 
332 
286 
206 

190 

181 
192 
171 
179 
161 

160 

184 
147 
171 
175 

942 
315 
268 
235 
226 


188 
166 
168 
160 
168 

m 

162 
161 

• 166 
171 

181 
191 
178 
184 

• 186 

• 190 

• 190 

• 190 

• 190 

• 196 

• 196 


194 
205 
195 
166 
191 

205 
204 
209 

196 

• 190 

• 185 

• 180 
0180 
0180 

176 

194 

168 
186 
175 
177 

175 
183 
179 
163 
174 

• 175 
173 
167 
167 
162 
172 


134 


2 


140 


3 


157 


4 


166 


5 


169 





147 


7 


141 


8 


132 





149 


10 


160 


11 


145 


12 


155 


U 


177 


14 


188 


15 


96 


16 


137 


17 


181 


18 


167 


19 


169 


ao 


188 


21 


160 


22 

23 


77 
124 


24 


80 


25 


137 


26 


134 


27 


126 


28 


116 


29 


92 


30 


138 


31 









• Estimated; no gage height record. 

Note.— Discfaftrge, Jan. 1-10, estimated 198 second-feet; June 26-30, 216 second-feet; July 1-10, 206 second 
feet. 

Monthly discharge of Ovhuco Lake outlet near Aubumy N, F., for the year ending 

Sept. SO, 1918. 

[Drainage area, 206 square miles.] 





Discharge in second-feet. 


Run-off 
(depth In 
incnes on 
drainage 
area). 


Month. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


October 


545 
534 
274 
203 
351 
946 
643 
439 
414 


48 
264 
149 
124 
114 
317 
202 
174 
147 
160 
162 

77 


268 
390 
229 

174 
178 
626 
476 
306 
247 
187 
182 
142 


1.30 
1.89 
1.11 
.845 
.864 
3.04 
2.31 
1.49 
1.20 
.908 
.883 
.689 


1.60 


Navfimber ......... 


2.11 


December. 


1.28 


January - r 


.97 


Pebnuury ,,.,^,,... , ^ 


.90 


March 


3.51 


Anril 


3.58 


iSyl::::::::::. :...:::.. 


1.72 


June 


1.34 


July 


1.06 


August .,.r.,rr- - 


209 

188 


1.02 


September ,,,. . 


.77 






The year . . ^ ^ 


946 


48 


284 


1.38 


18.75 







126832"— 20— WBP 474- 
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WBBT B»AVOH OF OXOMBAiQA QtmCK ▲« 80UTX OVOVDAGA. Vi Y. " 

Location.— At highway bridge in South Onondaga, Onondaga County, about 1} milpfl 
above mouth of creek and 10 miles above Syracuse. " " 

Drainaob area.— 20.8 square miles (measured on topographic maps). 

RscoRDs AVAILABLE.— August 22, 1916, to Juue 30, 1918, when station was dis- 
continued. 

Gaoe. — Staff on downstream side of right abutment of bridge. 

Discharge measurements. — Made from bridge or by wading. 

Channel and control. — Fine and coarse gravel; probably shifting. 

Extremes of. stage. — M ftxi-mum stage recorded, 3.34 feet at 7.20 a. m., Febniaiy 20; 
minimum istage recorded, 1 foot at 7.15 a. m. October 30. 

1916-1918: Maximum stage recorded, 3.34 feet at 7.^0 a. m. February 20; 1918; 
Tninifi^Mm gtage recorded, 0.90 foot at 6.45 p. m. September 24 and 6.35 a. m« Sep- 
tember 25, 1917. 

Ice. — Stage-discharge relation probably affected by ice. 

Data inadequate for determination of dischaige. 

The following discharge measurement was made by E. D. Burchard. 

April 5,(1918: Oage height, 1.76 feet; dischaige, 19 second-feet. 

Daily gage height^ infeety of West Branch of Onondaga Creek at South Onondaga, N. F., 
for the year ending Sept. SO, 1918. 



Day. 



Oct. 



Nov. 



Dec. 



Feb. 



Mar. 



Apr. 



May. 



June. 



1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
90. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
20. 
30. 
31 



1.18 
1.70 
1.40 
1.48 
1.41 

1.88 
1.14 
1.69 
1.29 
1.16 

i.a 

1.16 
1.20 
1.18 
1.24 

1.15 
1.09 
1.60 
1.68 
1.82 

1.31 
1.24 
1.25 
1.60 
2.17 

1.77 
1.61 
1.66 
1.60 
1.96 
1.79 



1.62 
1.52 
L45 
1.30 
1.37 

1.33 
1.36 
1.28 
1.28 
1.27 

1.27 
1.27 
1.24 
1.18 
1.19 

1.25 
1.26 
1.21 
1.27 
1.30 

1.26 
1.39 
1.38 
1.30 
1.20 

1.24 
1.20 
1.23 
1.24 
1.32 



1.00 
1.47 
1.38 
1.35 
1.34 

1.27 
1.36 
1.16 
1.22 



2.34 
2.49 
2.26 
3.47 

2.72 



2.04 
8.15 

2.17 
2.41 
2.06 
1.76 
2.01 

3.14 
2.35 
2.06 



1.84 
1.86 
1.88 
1.79 
2.11 

2.63 
2.06 
1.96 
1.83 
2.53 

2.11 
2.24 
2.43 
8.03 
2.76 

2.46 
2.49 
2.21 
2.19 
2.21 

2.22 
2.17 
2.27 
1.97 
1.97 

1.94 
1.92 
1.85 
1.89 
1.88 
1.88 



1.88 
1.89 
1.86 
1.80 
1.79 

1.75 
1.74 
1.81 
2.46 
1.08 

L96 
1.96 
2.39 
2.15 
1.93 

1.85 
1.84 
2.34 
2.04 
1.89 

1.92 
2.60 
1.96 
1.93 
1.83 

1.78 
1.73 
1.60 
1.63 
1.64 



1.73 
1.67 
1.61 
1.65 
1.59 

1.58 
1.55 
1.53 
1.52 
1.69 

1.60 
1.57 
1.79 
1.78 
1.58 

1.51 
1.47 
1.43 
1.40 
1.57 

1.78 
1.54 
1.61 
1.45 
1.45 

1.64 
1.50 
1.45 
.1.46 
1.44 
1. 



1.37 
1.33 
1.30 
1.31 
L31 

1.3S 
l.« 
1.41 
1.34 
1.44 

\.% 

1.86 
1.6S 
1.51 
1.44 

1.35 
1.33 
1.32 
1.29 
1.28 

1.28 
1.51 
L«7 
1.45 
LS7 

1.33 
1.28 
1.29 
1.49 
1.8D 



I 



BLACK RIVBB HBA2 BOONVILLE, V. Y. 

Location. — ^At highway bridge 1 mile above mouth of Sugar River, 2 miles northeut 
of Boonville, Oneida County, and 2 miles by river downstream from Hawkinsville. 
Drainage area. — 303 square miles (measured on topographic maps). 
Records available.— February 16, 1911, to June 30, 1918. 
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Gaob. — Chain, near center of left span, downstream side of bridge. Staff gage, 
graduated from 6 to 13 feet, on downstream side of right abutment, used for high 
water readings. Gage read by W. D. Gharbonneau. 

Discharge mkasurbmbnts. — Made from cable about half a mile above gage or by 
wading near cable. 

Channel and contbol. — ^Rough; full of boulders; permanent. 

Extremes of discharoe. — ^Maximum stage recorded during year, 9.6 feet at 5 p. m. 
October 31 (discharge, 4,960 second-feet); minimum stage recorded, 2.40 feet at 
5 p. m. August 26 (discharge about 5 second-feet). 

1911-1918: Maximum stage about 12.5 feet during night of March 28, 1913 
(determined by leveling from flood mark), discharge about 10,000 second-feet. 
\finimiiTn stage recorded, that of August 26, 1918. 

Ice. — Stage-discharge relation affected by ice. 

Regulation and diyersion. — ^The State dam at Forestport, about 8 miles upstream, 
provides a reservoir with a capacity of about 2 billion cubic feet. During the 
navigation season water is diverted westward from this reservoir through the 
Forestport feeder to a storage basin in Boonville. The Black River canal flows 
north from this basin, entering Black River at the foot of Lyons Falls. A spill- 
way from the basin overflows into Mill Creek, a tributary of Black River. Water 
flowing through this spillway and through Black River canal returns to the river 
below the gaging station, thus passing around it. The Black River canal also 
flows south 'from Boonville, passing out of the Black River drainage basin and 
entering the summit level of the Erie Canal (or Barge Canal) at Rome. 

Occasional discharge measurements have been made at three points to indicate 
the distribution of the diverted water. The water entering Boonville through 
the Forestport feeder has been measured at the highway bridge about a mile 
northeast of Boonville. During October, 1915, two water-stage recorders were 
installed on this canal to obtain a continuous record of the flow. This is published 
as a separate station— "Forestport feeder near Boonville, N. Y." The water 
flowing north from the basin through the Black River canal has been measured 
at the highway bridge just below the lock into this canal near the railroad station. 
The water flowing south from the basin has been measured at a private farm 
bridge about 1 mile southeast of Boonville. During September, 1915, two water- 
stage recorders were installed on this canal to obtain a continuous record of the 
flow. This is published as a separate station imder the heading "Black River 
Canal, flowing south, near Boonville, N. Y." 

Accuracy. — Stage-^iischarge relation practically permanent except as affected by 
ice Decemb^ 10 to March 24. Rating curve well defined between 35 and 2,800 
second-feet and fcdrly well defined between 2,800 and 4,500 second-feet. Gage 
read to hundredths twice daily. Daily discharge ascertained by applying mean 
daily gage height to rating table. Records good, except those for period of ice 
effect which are fair. 

Diteharge m&aswrements of Black River near Boonville, N. F., during the year ending 

Sept. SO, 1918. 



Date. 


Made by— 


heigut. 


Dto- 
charge. 


Date. 


Madeby- 


Oaee 

heiSt. 

Feet. 
6.85 
6.70 
3.65 


Dis- 
cbarge. 


Dec 19a 


J W. Moolton 


Feet, 
6.67 
4.60 
4.85 
7.08 


Stcft. 
318 
170 
173 
586 


Mar. 19a 

Apr. 13 
June 6 


J. W. Moulton 


SeC'ft 
574 


Jan. ll« 
Feb 9fr 


E. D. Burcfaard 

J W. HoultoD 


E. D. Burohard 

M.H. Carson 


1,400 
92 


Mar. 14a 


do 







a MeflsimoMnt made through {Murtial ice cover. ^ Measurement made through complete ice cover. 
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Daily diachargef in second-feet, of Black River near Boonville, N". Y.,for the year ending 

Sept. SO, 1918, 



IHj. 



1 
2 
3 
4 

5 

6. 

7. 
8. 
9. 
10 

11. 
12 
13 
14 
16. 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30. 
31 



Oct. 


Not. 


Dec 


Jan. 


Feb. 


Mar. 


90 


4,140 


680 


220 


120 


1,200 


78 


1,940 


680 


220 


110 


850 


127 


1,370 


658 


220 


120 


800 


2S0 


1,210 


450 


220 


120 


850 


305 


1,060 


336 


200 


100 


900 


490 


920 


227 


190 


90 


800 


735 


795 


227 


190 


130 


650 


680 


866 


238 


190 


160 


550 


605 


680 


250 


180 


180 


600 


580 


636 


260 


170 


200 


700 


580 


835 


280 


220 


240 


600 


558 


276 


300 


440 


300 


500 


795 


250 


300 


280 


460 


480 


1,140 


194 


320 


300 


480 


600 


1,140 


612 


320 


340 


650 


600 


1,140 


1.640 


820 


280 


550 


850 


1,060 


1,640 


320 


240 


400 


1,200 


855 


1,210 


320 


200 


440 


1,200 


795 


1,140 


320 


190 


650 


1,000 


795 


856 


320 


200 


650 


800 


795 


735 


300 


180 


900 


1,600 


796 


735 


280 


200 


1,100 


2,400 


735 


630 


280 


200 


1,100 


2,400 


795 


512 


260 


180 


1,200 


2,200 


796 


450 


260 


150 


1.200 


2,160 


795 


430 


240 


140 


1,400 


2,060 


855 


460 


220 


140 


1,700 


2,160 


920 


460 


220 


120 


1,900 


2,380 


1,940 


512 


220 


95 




2,270 


3,750 


535 


220 


100 




2,160 


4,820 




200 


110 





2,380 



May. 



Apr. 



2,500 
2,385 
2,500 
2,886 
2,160 



2.160 I 1,060 
2,160 920 



1,290 
1,210 
1,135 
1,210 
1,210 



2,270 
2,270 
2,690 

2,386 
1,740 
1,465 
1,740 
1,945 

2,050 
1,946 
1,740 
1,645 
1,840 

1,946 
1,740 
1,646 
1,646 
1,870 

1,370 
1,210 
990 
1,060 
1,210 



856 
796 
785 

796 

795 

1,060 

1,546 

1,370 

1,210 
866 

920 
796 
680 

736 
866 

796 
680 
680 

680 
796 
1,060 
855 
680 
227 



June. 


July. 


Ai«. 


146 


194 


38 


164 


250 


42 


136 


216 


4A 


111 


205 


40 


97 


154 


49 


97 


63 


44 


430 


66 


86 


920 


154 


34 


630 


658 


38 


306 


856 


56 


194 


795 


84 


164 


535 


70 


164 


174 


56 


97 


145 


61 


90 


535 


46 


63 


430 


44 


56 


262 


49 


40 


205 


50 


36 


164 


70 


38 


127 


59 


86 


104 


46 


205 


111 


83 


470 


63 


37 


370 


66 


31 


290 


40 


11 


262 


30 


7 


227 


40 


10 


164 


44 


36 


84 


40 


53 


276 


30 


70 




36 


84 



Sept 



U9 

90 
«S 
7J 
90 

70 
174 
W 
VH 

m 

H7 
275 
306 

410 



450 
410 

e» 

7K 
990 

1,140 
»$ 

7% 
7» 

m 

79S 
7» 

735 

V6 



NOTB.— Diadiarge Deo. 10 to ICar. 34 estimated, because of ice, from discharge measurements, weatbir 
records and study of gage-height graph. 

Monthly discharge of Black River near BoonvillCy N. Y.^for the year ending Sept. SO, 1918. 

Pralnage area, 303 square miles.] 



Month. 



Disdiarge in seoond4Bet. 



Maximum. 



Minimum. 



Mean. 



Per 

square 
milo. 



Run-off 
(depth in 
incnesen 
drainage 

area). 



October 

November 

December 

January 

February 

Maitdi 

^:::::;:::: 

June 

July 

August 

September 

The year 



4,820 

4,140 

680 

440 

1,900 

2,400 

2,620 

1,640 

930 

855 

84 

1,140 



78 
194 
200 
95 
90 
480 
990 
237 
35 
30 
7 
66 



961 

893 

313 

303 

590 
1,290 
1,860 

919 

211 

216 
44.8 

476 



3.17 
2.94 
1.09 
.670 
1.05 
4.26 
6.14 
3.03 
.696 
.713 
.148 
1.57 



tJS 

1.W 

.77 
lOJ 
4.91 
S.85 
3.47 

.7« 

.17 
1.75 



4,820 



663 



2.19 



»« 



NOTB.— Water diverted past this station by the Forestport feeder not included in the above tabki 
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BLACK XIVKB AT BLAOX BIVU. V. Y. 

LocATiOK. — ^About one-fourth mile below concrete-arch highway bridge and the power 
plant of Northern New York Utilities Co., and three-fourths mile below village 
of Black River, Jefferson County. 

Drain AQB area. — 1,870 square miles (measured on topographic maps). 

RacoRDe availablb.— March 24, 1917, to September 30» 1918. 

Gage. — ^Vertical staff, in two sections, spiked to large cedar tree on the left bank 
one-fourth mile below hi^way bridge; a low-water section fastened to rocks 10 
feet upstream; read by Erwin W. Hart. 

DiscHAROB MBAsuRBinENTS.— Made from a cable 100 yards above the gage. 

Chakkbi« and control. — Solid rock. 

ExTRBMBS OP DISCHAROB.— Maximum stage recorded, 12.3 feet at 8.40 a. m. April 
4 (discharge, 16,900 second-feet); minimum discharge, 440 second-feet, January 20. 
1917-1918: Maximum stage recorded 13.4 feet from 6 p. m., April 4, to 7 a. m., 
April 5, 1917 (discharge, 19,300 second-feet); minimum stage recorded, 1.05 feet 
at 2.45 p. m. Sunday, July 29, 1917, during a current-meter measurement (dis- 
charge about 16 second-feet). 

IcB. — Stage-discharge relation affected by ice. 

Regui«ation. — Seasonal distribution of flow is regulated by Beaver River flow, Fulton 
Chain Lakes, Forestport reservoir, and other storage reservoirs in the upper part 
of the drainage basin. Some diurnal fluctuation at low stages due to mills and 
power plants above the station. 

DivBRSiONS.— Water is diverted from Black River into the Forestport feeder at For- 
estport. A part of this water returns to the river through various spillways and 
throu^ the Black River canal (flowing north); the rest passes out of the drain- 
age basin through the Black River canal (flowing south), the record at the station 
on Black River canal (flowing south) at Boonville indicates the amount of this 
diversion. See also "Regulation and diversion'' in description of station on 
Black River near Boonville. 

AocxjRACT. — Stage-discharge relation permanent except as affected by ice December 
7 to February 19. Rating curve well defined between 500 and 18,000 second-feet. 
Gage read to tenths twice daily. Daily discharge ascertained by applying mean 
daily gage height to rating table. Records good except for days of low discharge 
when they may be poor. 

Diteharge measurements of Black River at Blacl River y N. F., during the year ending 

Sept. SO, 1918. 



Date. 


Made by- 


Oarn 
beij^t. 


Dis- 
diarge. 


Date. 


Made by- 


hd^. 


Dis- 
charge. 


Itn. 14« 


E. D. Borehard 

J.W. MoalUm 


Feet. 
5.78 
6.28 
«.20 


aet.-ft. 
l.ftO 
1,370 
3,760 


liar. 18 

Apr. « 


J. W. Moolton 


FeeL 
6.30 
11.32 


8ee.'ft. 
3,930 


Feb. 18a 


E. D. Burohard 


14,300 


Mar. 14 


do 





aMeasorement made throuch partial ice cover. 
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Daily discharge, in second-feet, of Black River at Black River , N. Y., for the year ending 

Sept. SO, 1918. 



Day. 



1 1,570 

2 2,010 

3 2,010 

4 2,010 

5 2,480 



6 1,W0 

7 3,120 

8 3,250 

9 2,860 

10 2,W0 



11 2,600 

12 2,360 

13 3,120 

14 4,550 

15 5,1V0 



16 5,510 

17 4,870 

18 4,400 

19 3,670 

20 6,180 



26. 
27. 



29.. 
80.. 
81.. 



Oct. Nov. 



21 7,240 

22 6,520 

23 5,840 

24 4,710 

25 5,840 



6,180 
6,180 
5,840 
5,840 
6,880 
9,170 



10,400 
12,600 
11,100 
9,570 
8,370 

6,520 
5,030 
4,550 
3,950 
3,670 

3,580 
3,390 
3,120 
2,860 
2,600 

2,360 

2 730 
2,600 
2,860 
3,120 

2,990 
3,250 
3,250 

3 390 
2,600 

2,360 
2,360 
1,900 
2,010 
2,010 



Deo. Jan. 



1,400 
2,400 
2,200 
1,800 
2,400 

1,700 
1,200 
1,400 
2,000 
2,200 

1,700 

850 

850 

1,500 

1,300 

1,400 

1,800 

1,300 

650 

440 

1,200 
850 
1,700 
1,700 
1,400 

1,700 

750 

480 

850 

1,000 

1,500 



Feb. 



1,800 
1:700 
1,200 
1,400 
1,600 

1,200 

1,200 

1,500 

950 

750 

1,100 
1,400 
1,700 
2 200 
3,400 

3,600 
4,200 
4,400 
4,600 
6,500 

6,880 
6,880 
5,840 
5,510 
5,190 

7,240 
7^420 
7,990 



Mar. 



7,420 
7240 
6,700 
6,010 
5,510 

4,870 
4,550 
4,100 
3,670 
3,580 

3,120 
2,990 
3,250 
3,950 
4,100 

3,950 
3,670 
3,810 
4,550 
6,010 

8,180 
9,570 
10,800 
11,100 
11,100 

10,800 
10,600 
9,570 
8,770 
8,770 
9,990 



Apr. 



12,600 
13,100 
14,600 
16,000 
15,300 

13,800 
13,100 
10,800 
10,400 
10,800 

11,100 
11,100 
9,990 
9,570 
9,170 

8,570 
8,770 
8,570 
9,370 
9,780 

9,780 
9,570 
9.780 
9,990 
9,570 

8,770 
7,800 
6,180 
5,840 
5,510 



May. 



5,840 
6,620 
7,060 
6,880 
6,350 

5,840 
4,870 
5,840 
6,180 
6,180 

7,240 
7,240 
7,610 
7,610 
7,610 

8,370 
7,610 
6,700 
5,840 
4,870 

3,810 
4,870 
5,030 
5,080 
4,400 

3,670 
4,550 
4,870 
4,710 
4 250 
4,260 



June. 



2,730 
2,600 
2,730 
1,900 
1,900 

1,670 
2,360 
4,710 
5,670 
4,710 

8,950 

4 870 
6,510 

5 840 
6,350 

4,870 
4 250 
2,730 
2,300 
2,360 

2,240 
2 120 
1,790 
1,900 
2,340 

2,120 
1:900 
1,680 
1,900 
1 680 



July. I Anc. 



1.470 
680 
390 
250 
120 



1,100 
1,100 
1,100 
1,100 
1,000 

950 
1,100 

845 
1,100 

960 

1,900 
1,870 
'•50 
1,100 
960 

880 
1,180 
1,670 
1,870 

960 

1,470 
1,100 
1,370 
1,680 
1,270 

1,180 
880 
1,100 
1,100 
1,370 
950 



Sept 



745 

600 
950 
1270 

950 
810 
712 

1,100 

950 
1,100 
I.IOO 
1790 

810 

650 

560 

1,470 

8 110 

3,890 

4,250* 

4, no 

4,400 
4,870 
8,670 

2,730 
2.4H0 
3,120 
3,530 
3,390 



NoTS.— Disoharse Dec. 7 to Feb. 19, estimated because of ice from discharge measurements, weather rec- 
ords study of gage-neiglit graph, and comparison with records for Black River near Boonville. 



MorUhly diMchargey of Black River at Black River, N. Y.Jor the year ending Sept. SO, 1918. 
[Drainage area, 1,870 square miles.] 





Discharge in second-feet. 




Runoff 
(depth m 
incheioo 
drainage 

area). 


Month. 


Mvdmum. 


Minimum. 


Mean. 


P«r 
square 
mile. 




9,170 
12,600 
2.600 
2,400 
7,990 
11,100 
16,000 
8,370 
6,840 
3,670 
1.900 
4,870 


1.570 

1,900 

1,000 

440 

750 

2,990 

5,610 

3,670 

1,670 

810 

845 

660 


4,450 
4,370 
1,860 
1.410 
3.660 
6.620 
10,800 
5,880 
3,060 
2.060 
1.160 
2,080 


2.88 
2.84 
.989 
.764 
1.90 
3.49 
5.51 
3.13 
1.65 
1.10 
.630 
1.09 


2.74 


November ... 


1.61 


DeAember. 


1.14 


January 


.87 


Februsiry 


1.98 


Mai^h. 


4.03 


April 


6.15 


liSy. 


3.61 


jSSe;::::::::::::::::::::::. .::....:.: :::. 


1.84 


July 


1.27 


August 


,:3 


Se^ember 






The year 


16,000 


440 


3,880 


3.07 


38. 1« 
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rOBXSTPO&T WEXDMR HBAR BOOHVX;^!,!, If. Y. 

Location. — At lower end of feeder, above point at which it enters baain at Boonville. 

Records avaiulble. — Occasional current-meter meaflurements 1900 and 1905-1915; 
continuous record October 30, 1915, to September 30, 1918. 

Gaqbs.— Two Gurley seven-day water-stage recordera, with natural scale for gage 
heights. Gage.No. I is at the downstream end of the left abutment of the steel 
highway bridge in the village of Hawldnsville; gage No. 2 is on the left bank just 
below a farm bridge, about a mile above the basin at Boonville; the gages are 
about 2.53 miles apart. These gages and the two gages on Black River canal 
(flowing south) near Boonville are all set at the same datum. Recorder at gage 
No. 1 is inspected by Birs. Anna Zwi^len and Charles Nugent; that at gage No. 2 
is inspected by Charles Nugent. 

Discharge measurements. — Made from steel highway bridge at gage No. 1 in Haw- 
kinsville. 

Determination of discharge. — Daily discharge determined by Chezy f<Nrmula. 
The coefficient, c, computed from each current-meter measurement, is plotted with 
reference to the date of measurement. A smooth curve drawn through the plotted 
points shows the variation of e through the season, and the coefficient for each 
day is taken off the curve. The other factors in the Chezy formula are obtained 
from gage-height records and the cross section of the canal. 

DrvEBsioNS.^A spillway takes water from the feeder just below gage No. 2» discharg- 
ing it into Mill Creek, which enters Black River below the gaging station at 
Boonville. Other spillways above Hawkinsville discharge into Black River 
above the gaging station. There are no spillways between gage No. 1 and gage 
No. 2. The sum of the flow at this station and that of Black River near Boonville 
indicate the total run-off of Black River above the station near Boonville. The 
way in which water is diverted from Black River is briefly described under 
** Black River near Boonville" (pp. 66-67). 

Ice. — ^There is usually no water in the canal during the winter, batiPiAet was observed 
in the canal several times during the winter of 1917-18, and occasional current- 
meter measurements of the discharge were made. See table of discharge measure- 
ments. 

AccuRACT. — Records good except for days on which the discharge varies widely fmuk 
the mean, for which they aro fedr. 

Discharge meamrements of Forestport feeder near Boonville, N, 71, dwring th$ yaor 

ending Sept. SO, 1918. 



DaM. 


Blade by- 


done height 
(feet). 


Dto- 
charge 
(second- 
feet). 


Date. 


Madeby- 


O^^^ght 


DU- 
ddana 


Gage 
No.l. 


Gage 
No. 2. 


1^. 


Oage 
No. 2. 


& 


Oct. 25 
Nov. 13 
13 
Feb. 00 


O.W.Hartwell.. 
E.D.B orchard.. 

do 

J. W.Moulton... 


3.254 
3.240 
3.230 


1.034 
1.877 
1.876 


230 
202 
202 
60 
21 
23 
40 
281 


June 27 
27 

July 18 
18 

Aug. 15 

Sept. 7 
20 


J. W.Moulton.. 

do 

do 

do 

C.C. Ck)vert.... 

do 

O.W.HartweU. 


3.002 
3.026 
3.122 
3.124 
3.044 
3.526 
3.627 


1.502 
1.625 

i.n6 

1.770 
1.724 
2.005 
2.067 


237 
243 


Mar. 14a 

1»> 
Apr. 13 
Jane 6 


do 

do 

M. H.Caraon.... 






201 
254 
201 


do 


3.222 


i.858 





a Measuremeot made through complete ice coTer. 
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Daily discharge^ in second-fut^ of Forestport feeder near Boonville, N. F., for the year 

ending Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


June. 


July. 


Aug. 


Sept. 


Day. 


Oct. 


Nov. 


June. 


July. 


Aug. 


Sept. 


1 


266 
255 
250 
246 
248 

246 
238 
230 
214 
257 


235 
227 
246 
239 
271 

284 
288 

800 
262 
263 

264 
261 
261 
257 


134 
194 
238 
226 
237 

2se 

261 
261 
228 

230 

224 

vo 

248 
250 
248 


246 
292 
807 
255 
254 

245 
240 
238 
252 
265 

264 
240 
226 
249 
257 


238 
221 
216 
207 
212 

221 
222 
224 
225 
233 

220 
219 
220 
213 
203 


215 
240 
229 
221 
228 

239 
251 
237 
200 
193 

206 
242 
214 
209 
238 


15 






238 

255 
240 

226 
212 
254 
265 
256 

244 
240 
240 
228 
212 


243 
236 
238 
234 
224 

215 
230 
239 
226 
217 

206 
223 
196 
205 
206 
235 


197 
105 
179 
220 
217 

227 
227 
229 
230 
222 

218 
215 
209 

221 
231 
238 


247 


2 


17 






243 


3 


18 






240 


4 


19 






219 


5 


20 


261 

255 
252 
235 
273 
246 

230 
217 
238 
238 
258 
250 




260 


6 


21 


252 


7 


22 


246 


8 


23 


243 


9 


24 


214 


10 


25 


206 


11 


26 


206 


12 




27 


251 


13 




28 


240 


14 




29 


213 


15 




30 


196 








31 















NoTS.^Discharge, Oct. 11-19, estimated at 240 second-feet; Nov. 15-30, 250 second-feet. 

Monthly discharge^ in second-feet^ of Forestport feeder near BoonviUe, N. F., for the 
year ending Sept. SO, 1918. 



Month. 


Kaximiun. 


MlTllimHH, 


Mean. 


Month. 


Maximum. 


Minimum. 


Mean. 


October 


273 
300 
265 


214 
227 
134 


244 
255 
235 


July 


807 
238 
260 


196 
179 
193 


239 


November 

June 


August 

September 


218 
228 







BLACK BIVBB OAVAL (TLOWIVa SOUTH) HBAR BOOWILLB, V. Y. 

Location. — Slope station in summit level of Black River canal near Boonville, Oneida 
County. 

Rbcords availabls. — Occasional discharge measurements 1900, 1905 to 1915. Con- 
tinuous record September 16, 1915, to September 30, 1918. 

Gaobs. — Gurley seven-day water-stage recorders with natural scale for gage heights, 
1.81 miles apart. These gages and two gages in the Forestport feeder near Boon- 
ville are all set at the same datum. Gage No. 1 is located on the right bank (oppo- 
site tow path) about 50 feet downstream from the collector's office in Boonville. 
Grage No. 2 is located on the right bank opposite tow path) about 300 yards above 
Lock 70 and 50 yards above the spillway from the canal in Lansing Kill. Record- 
ers inspected by Philip Joynt and Chiu-les Nugent. 

DiscHARQB MEASUREMENTS. — ^Made from the steel and concrete highway bridge in 
the village of Boonville, a short distance below Gage No. 1. 

Determination of discharge. — Daily discharge determined by use of Chezy for^ 
mula. The coefficient, c, computed from each current measurement is plotted 
with reference to date of measurement. A smooth curve, then drawn through the 
plotted points, shows the variation of c through the season and the coefficient for 
each day is taken off the curves. The other factors in Chezy formula are obtained 
from gage-height records and cross section of canal. 

Diversions.— There are no diversions between gage No. 1 and gage No. 2. This 
station indicates the amount of water diverted from the Black River drainage into 
the Mohawk River drainage for canal purposes. For brief description of way in 
which water is diverted from Black River, see "Black River near Boonville." 
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touLATioN. — Flow in the canal is regulated by the operation of the spillway and 
sluice gates at Lock 70 and also by discharge of Foreetport feeder into the basin at 
BoonviUe. 

t. — No flow in the canal during the frozen season. 

CURACY. — Records good. 

Kharge meanuremenU of Black River canal (flowing south) near BoonviUe, N, 71, dur- 
ing the year ending Sept. SOy 1918. 



tftte. 


Hade by— 


°T~^' 


Dl». 
charse. 

(sec-It.) 


Date. 


Kadebr- 


""v^r 


DIs-. 
ohane 

(sec-ll). 


Osgt 
No.l. 


Oa«e 
Na2. 


^. 


Oa«e 
Nor2. 


t. 26 
▼.13 
13 
13 
14 
14 
M 7 


O. W. Hartwell . 

E. D. Bardurd . 

do 

do 

do 

do 

M.H.Gancm.... 


1.4«6 
1.660 
1.S26 
l.fiOO 
1.506 
1.502 
1.415 


1.200 
1.380 
1.279 
1.278 
1.291 
1.285 
1.268 


151 
176 
168 
168 
170 
165 
146 


June 27 
27 
27 

July 18 
18 

Aug. 16 

Sept. 20 


J.W.Moultoii... 

do 

do 

do 

do 

C.C. Covert 

O.W.HirtweU.. 


1.457 
1.396 
1.285 
1.462 
1.456 
1.486 
1.62 


1.345 
1.328 
1.085 
1.262 
1.255 
1.196 
1.29 


126 
HI 
163 
156 
153 
164 
168 



tUg diacharge, in Mecond-feet, of Black River canal (flowing south) near Boonville, N. F., 
for the year ending Sept. SO, 1918. 



i>»y. 


Oct. 


Nov. 


Jnne. 


July. 


Aug. 


Sept. 


Day. 


Oct, 


Nov. 


June. 


July. 


Aug. 


Sept. 




182 
184 
179 
179 
173 

179 
186 
179 
178 
183 

194 
173 
171 


173 
182 
175 
177 
197 

199 
184 
199 
192 
184 

180 
180 
185 
181 


100 
217 
202 
205 
196 

227 
182 
194 
180 
179 

184 
188 
184 
195 
182 


165 
177 
181 
154 
165 

140 
157 
153 
157 
160 

168 
140 
138 
153 
156 


159 
163 
153 
166 
165 

150 
153 
160 
169 
168 

162 
158 
164 
167 
157 


167 
173 
167 
159 
173 

155 
160 
161 
166 
166 

153 
183 
166 
158 
153 


16 






177 
173 
173 
173 
176 

178 
159 
170 
171 
165 

163 
151 
161 
157 
146 


ISO 
149 
145 
143 
136 

133 
151 
167 
162 
162 

151 
165 
158 
156 
149 
152 


155 
158 
143 
162 
162 

162 
162 
169 
166 
160 

161 
157 
160 
164 
165 
172 


144 




17 






160 




Ig 






173 




19 






158 




20 






166 




21 


148 
157 
166 
176 
171 

170 
171 
176 
186 
198 
182 





150 




22 


154 




23 


144 




24 


136 




25 


142 




26 


132 




27 


166 




28 


165 




29 


143 






30 


139 








81 















NoTB.— Disofaaige estimated as follows: Oct. 14-20, 175 seoond-feet; Nov. 15-30, 180 second-feet. 

fcnthly discharge, in second-feet, of Black River canal (flowing south) near BoonviUe, 
N, v., for the year ending Sept. SO, 1918. 



Xanth. 


jCaziiitQiii. 


luDIOKlDl. 


Mean. 


Month. 


If j^Timnm , 


Minimum. 


Mean. 


etobw 


198 
199 
227 


148 
173 
100 


176 
182 
177 


July 


181 
172 
183 


133 
143 
132 


154 


ovember 

me 


August 

September 


161 
158 
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SUKFACE WATER SUPPLY, 



M008B BIVXR AT M008B BIVU. V. Y. 

Location. — In village of Mooee River, Lewis County, about 3 miles downstream 
from McKeever, 5 miles below mouth of South Branch of Moose River and nearly 
20 miles above junction of Black and Moose rivers at Lyons Falls. 

Drainage arba. — 370 square miles (measured on topographic maps). 

Records available. — June 5, 1900, to September 30, 1918. 

Gage, — Staff in two sections on the left bank; read by H. W. Hoch. The gage datum 
was lowered 0.17 foot on February 28, 1903, and again 5.00 feet on January 1, 1913. 

Discharge measurements. — ^Made from a cable a short distance below the gage. 

Channel and control. — Cobblestones and boulders; fairly permanent. Current 
smooth, depth comparatively uniform. 

Extremes op discharge. — Maximum stage recorded during year, 12.8 feet at 8 a. m. 
October 31 (discharge, 6,680 second-feet); minimum discharge 65 second-feet 
January 31. 

1900-1918: Maximum stage recorded, 16.3 feet during the afternoon of Mardi 
27, 1913, determined by leveling from flood marks (discharge about 16,500 second- 
feet); minimum stage recorded 4.94 feet July 21, 23, 25, 26, and ^7, 1913 (dis- 
charge about 42 second-feet). 

Ice. — Stage-disel£arge relation affected by ice. 

Regulation. — A timber dam at McKeever, 3 miles upstream, is used for power and 
for the regulation of flow during log driving. Seasonal flow affected by opera- 
tion of the State dam at Old Forge. This regulation is indicated by a record 
from station "Middle Branch of Moose River at Old Forge." 

Accuracy. — Stage-discharge relation practically permanent except as affected by 
ice December 8 to April 16. Rating curve fairly well defined, between 100 
and 5,500 second-feet. Crage read to half-tenths twice daily. Daily discbarge 
Ikscertained by applying mean daily gage height to rating table. Records ^urly 
good except for periods of ice effect or low discharge, for which they are bdi. 

Ditcharge measurements of Moose River, at Moose River, N. K, during the year ending 
, Sept. SO, 1918. 



Date. 


VaAe bj- 


Oase 
hei^t. 


Dto- 
charge. 


Date. 


Madeby-^ 


hcSgsA, 




Oet. 5 
Deo. 18a 


£. D. Burchard........ 

J. W. Moulton 


6.61 
6.50 
6.70 
Kb 


277 
151 
284 


Mar. 136 

Apr. 12 

12 


J. W. Moulton....... . 


Fbet 

8.63 
9.08 
8.90 


*^ 


E.D. Burchard 

M.H. Carson 


1.910 


Jan. 106 


E. D. Burcbard 


1,830 


W^. 8* 


J. W. Moulton 













a Measurement made through partial ice cover. 
b Measurement made through complete ice coveri 
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Dcdly diichargey in second-feet, of Moose River at Moose River , N. Y.,for the year ending 

Sept. SO, 1918. 



Day. 



Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


Mty. 


Jooe. 


July. 


Aug. 


400 


2,660 


441 


360 


170 


1,100 


800 


2,760 


625 


369 


202 


369 


2,000 


441 


280 


240 


950 


1,500 


3,860 


67a 


1,320 


216 


274 


1,830 


404 


240 


180 


650 


2,600 


2,180 


540 


810 


280 


441 


1,590 


386 


300 


no 


960 


2.600 


1,910 


422 


715 


230 


580 


1,320 


336 


280 


200 


700 


2,400 


1,560 


369 


625 


176 


810 


1,200 


352 


260 


220 


600 


2,000 


1,500 


360 


404 


151 


715 


1,140 


220 


260 


75 


560 


1,800 


1,520 


670 


386 


151 


580 


1,020 


340 


200 


280 


600 


2,200 


2,180 


1,080 


386 


151 


500 


965 


380 


190 


110 


550 


2,600 


2,270 


760 


422 


126 


500 


965 


400 


150 


170 


750 


2,400 


2,270 


860 


441 


189 


460 


910 


440 


220 


160 


600 


2,200 


2,180 


860 


715 


230 


3)W 


860 


400 


220 


180 


600 


1,900 


1,830 


860 


760 


176 


965 


860 


560 


220 


200 


550 


1,500 


2,180 


1,200 


810 


202 


1,080 


760 


840 


179 


360 


600 


1,200 


3,170 


1,020 


860 


164 


860 


715 


360 


240 


360 


550 


1,500 


2,460 


S60 


810 


151 


1.260 


625 


440 


260 


400 


600 


1,900 


1,910 


760 


070 


259 


1,140 


670 


420 


240 


380 


500 


3,060 


1,670 


670 


580 


386 


860 


670 


^ 


360 


400 


600 


3,170 


1,260 


025 


670 


320 


715 


670 


440 


260 


340 


600 


3,060 


1,260 


500 


625 


202 


1,830 


670 


'340 


180 


550 


550 


2,560 


1,020 


404 


540 


151 


1,380 


^ 


280 


280 


700 


750 


2,360 


1,200 


404 


8Bft, 


164 


1.200 


280 


440 


1,110 


850 


2 860 


1,140 


500 


336 


180 


1,080 


500 


280 


210 


950 


1,200 


2,860 


1,080 


670 


289 


280 


965 


500 


240 


100 


750 


1/900 


2,460 


810 


810 


274 


274 


860 


500 


210 


220 


850 


1,100 


2,180 


860 


580 


259 


230 


1:22! 


460 


180 


150 


850 


1,000 


1,910 


860 


580 


230 


259 


500 


420 


180 


1,100 


900 


1,830 


860 


369 


216 


259 


1.200 


441 


400 


170 


1.100 


750 


1,910 


1,080 


320 


244 


259 


1,590 


404 


320 


360 




700 


2,000 


910 


336 


230 


230 


2,600 


500 


300 


70 




700 


2,360 


810 


176 


244 


259 


5,170 




280 


66 




700 




715 




274 


230 



Sept. 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11 
1? 
13 
14. 
15. 

16. 
17. 
18. 
19 
30. 

21. 
22. 
23. 
34. 
25. 

26 

r 

38. 
29. 
30. 
91. 



540 
500 
422 
189 
352 

250 
230 
422 
422 
259 

176 
336 

386 
460 
441 

852 

860 

1,260. 

1,260 

1,140 

1,200 
1,380 
1,140 
1,140 
1,080 

1,020 
1,680 
1,200 
1,140 
910 



Non.— DiKbarge Dec. 8 to Apr. 16 estimated, because of Ice, from dlscharse meainrementik we^tber 
reeords, study of gage-beight graph, and comparison with records for Black River near BoonvUle. 



Monthly discharge of Moose River at Moose River, N: Y.,for the year ending Sept. SO, 

1918, 
[Drainage area, 370 square miles.] 



Month. 



October 

November 

Deoember 

January 

February 

March 

June 

July 

August. ..; 

September 

The year. 



Diachar^i in second-feet. 



Maximum. 



5,170 

2,660 

550 

440 

1,100 

1,200 

3,170 

3,170 

1,200 

1,320 

336 

1,380 



5,170 



Minimum. 



374 
404 
180 
65 
76 
500 
800 
715 
176 
210 
126 
176 



65 



Mean. 



1,070 
900 
353 
231 
446 
742 
2,190 
1,680 
629 
513 
215 
719 



802 



Per 
square 
mile. 



2.89 
2.43 
.954 
.624 
1.21 
2.01 
5.92 
4.41 
1.70 
1.39 
.581 
1.94 



2.17 



Run-off 
(depth in 
inches on 
drainage 
area). 



3.38 
3.71 
1.10 
.72 
1.26 
3.32 

i.ii 

5.08 
1.90 
1.60 
.67 
2.16 



29.46 
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SURFACE WATER SUPPLY, 1918, PART IV. 



KIDDLE. BHAVOE OF M008B BIVXR AT OLD TOROX, V. T. 

Location. — ^About 300 feet below highway bridge and 400 feet below State dam at 
Old Foige, Herkimer County. 

Drainage area. — 51.5 square miles (measured on topographic maps). 

Records available.— November 9, 1911, to September 30, 1918. 

Gaqe. — ^Vertical staff on left bank, 300 feet below highway bridge; read by Jacob 
Edick. 

DiscHAROB measurements. — ^Made from highway bridge or by wading. 

Channel and control. — Bed, near the gage, composed of stone and gravel. Control 
is rock ledge about 200 feet below gage; practically permanent. 

Extremes of discharge. — Maximum stage recorded during year, 4.0 feet at 8 a. m. 
and 3.30 p. m. May 13 (discharge, 530 second-feet) ; minimum discharge, 16 second- 
feet June 23. 

1911-1918: Maximum stage recorded, 6.3 feet on March 28, 1913 (stage-disdiaige 
relation affected by backwater from Moose River); discharge computed from 
records at dam, 760 second-feet. 

Ice. — Stage-dischaige relation not affected by ice. 

Regulation. — ^Flow controlled by dam. 

Accuracy. — Stage-dischaige relation practically permanent between dates of shift; 
not affected by ice. Rating curve well defined from 20 to 400 second-feet. Gage 
read to hundredths twice daily. Daily dischaige ascertained by applying to the 
rating table mean daily gage height weighted on days of changing gates, from 
records of gate opening at dam. Records good except those computed from gate 
openings at dam which are fair. 

Discharge measurements of Middle Branch of Moose River at Old Forge, N. TT,, during the 

year ending Sept. SO, 1918. 



Date. 


• Made by- 


hd^t. 


Dis- 
charge. 


Date. 


Made by- 


bS^t. 


Dis- 
dtaice. 


Oct. 4 


E. D. Borchard 

do 

do 

do 

do 

M. H.Carson 


FetL 
1.81 
2.20 
2.42 
1.30 
1.82 
2.40 
1.86 
3.39 


8ec.-fi. 

VJ 
149 
182 

36 

86 
137 

35 
382 


May 11 

11 
11 

June 24 
24 
24 

July 16 


J.W. Moulton 


FeeL 
8.68 
8.79 
158 
1.20 
1.77 
2.83 
2.76 


8ec-ft. 
451 


4 
6 


E. D. Burchard 

J.W. Moulton 


493 
177 


6 
Apr. if 
May 11 


do 

do 

do 


28 
81 

163 


E.D. Burchard 

do 


do 


213 
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Daily dMutrge, in $eeond/eet, of Middle Branch of Mooh River at Old Forge, N, Y,,/or 
the year ending Sept. SO, 1918, 



Day. 



2. 
3. 
4. 
5. 

«. 
7. 
«. 
9. 
10. 

11. 
12. 
13. 

14. 
15. 

1«. 
17. 
IS. 
19. 
30. 

21 
22. 
23. 
24 
25. 

38. 
27 
28. 
20. 
30. 
31. 



Oct. 



08 
08 
06 
08 
08 

08 
08 
08 
08 
08 

08 
08 
08 
08 
104 

104 
104 
104 
08 
08 

08 
08 
06 
08 
104 

104 
104 
143 
165 
181 
214 



Nov. 



280 
311 

aoe 

300 
300 

280 
280 
280 
280 
280 

280 
280 
270 
200 
250 

270 
250 
250 
166 



Dec. 



Jan. 



58 
56 

58 
57 
57 

57 
57 
57 
58 
58 

56 
56 
56 
56 
60 

60 
50 
50 
50 
50 

57 
57 
57 
67 
57 

57 
57 
56 
56 
104 
143 



Feb. 



143 
186 
136 
136 
136 

136 
136 
136 
136 
136 

136 
136 
130 
130 
130 

130 
130 
130 
130 
130 

130 
130 
130 
130 
130 

130 
130 
130 



Mar. 



130 
130 
130 
130 
130 

130 
130 
130 
130 
130 

130 
130 
130 
130 
130 

130 
128 
123 
U3 
123 

123 
123 
123 
130 
130 

130 
130 
130 
130 
130 
130 



Apr. 



130 
136 
106 
115 
115 

125 
115 
115 
125 
135 

135 
135 
135 
150 
150 

150 
165 
165 
135 
167 

178 
334 
334 
324 
324 



248 
232 
232 



M»7. 



232 
232 
282 
232 
232 

223 
214 
214 
200 
378 

378 
378 
451 
530 
503 

402 
280 
184 
141 
141 

111 
86 
86 
74 
63 

74 
63 
46 
175 
53 
63 



June. 



63 
53 
35 
27 
88 

126 
86 
58 
63 

330 

311 

341 

36 

63 

74 

74 
68 
41 
35 
50 

136 
74 
16 
58 

311 

341 
24 
31 
21 
38 



July. 



34 
35 
31 
33 
33 

84 
40 
43 
36 
36 

43 
74 
300 
228 
208 

324 
272 
200 

36 
42 

44 

56 
63 
68 



Aug. 



84 
84 
28 
27 
27 

27 
28 
28 
20 
31 

38 
32 
31 
31 
32 

30 
20 
20 

27 
75 

173 
178 
178 
178 
165 

165 
165 
116 
06 
08 
06 



Sept. 



104 
104 
104 
104 
104 

104 
104 
08 
08 
08 

06 
08 
06 
08 
110 

08 
08 
104 
104 
104 

104 
104 
104 
104 
08 

06 
104 
06 
06 
06 



Non.— Discharge Apr. 3-13, l»-28 and May 18 to July 12 determined from special rating curves based on 
discharge measurements made when logs were lodged on the controL Discharge Sept. 21-28 estimated 
Mcause of logs on the oontroL 

Monthly discharge of Middle Branch of Moose River at Old Forge, N, T,, for the year 

ending Sept. SO, 1918, 

[Drainage area, hlJS square miles.) 





Disdiarge in seoond4Bet. 


Run-off 
(drathin 
inches oo 
drainage 

area). 


Month. 


jaaximiim. 


M|Htiniini . 


Mean. 


Pv 
square 
mile. 


October 


214 
811 
63 
143 
143 
130 
334 
530 
311 
334 
173 
110 


06 
48 
40 
56 
130 
133 
106 
46 
16 
36 
37 
08 


100 

100 
58 
61.6 

133 

128 

183 

218 
87.1 
87.6 
73.3 

101 


3.13 
3.00 
1.13 
1.30 
158 
3.40 
3.56 
4.34 
1.60 
1.70 
1.40 
1.06 


3.44 


November 


4.13 


December 


1.30 


January 


1.38 


February 


3.60 


March.... .. 


3.87 


April. ::::::::: :::: 


•8.07 


May 


4.80 


Jmi,.::::::;::::::::::::::;::::::::::::::::::: 


1.80 


July 


1.06 


August 


1.61 


September 


3.10 






The year 


530 


16 


110 


3.31 


31.31 







BBAVXB BIVXR AT 8TATX DAM HBA2 BBAVXB &ZVXB, V. Y. 

Location. — At concrete storage dam at outlet of Beaver River flow, 7J mfles west of 
Beaver River post office, Herkimer County, and 7 miles above Beaver Lake at 
Number Four. 
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SURFACE WATER SUPPLY, 1918, PART IV. 



• Drainage AREA 1—176 square milee (measured on topographic maps). 

RscotiDS AVAILABLE. — ^May 11, 1908, to September 30, 1918. 

OAGEs.^-Etevation of water surface in the reservoir is determined by a staff gage in 
two sections, on the west comer of the gage house; read by James Dunbar, gate 
. tender. The mean elevation of the crest of the spillway is at gage hei^t 16.96 
feet. Prior to September 28, 1913, elevation of water surface was determined 
by measiuing the distance from the water surface to a reference point set at the 
elevation of the crest of the spillway. Widths of sluice gate openings determined 
by measuring on the gate stems the distances they have been raised. 

Discharge measurements. — Made from a temporary footbridge at the mouth of 
the outlet tunnel, below the gates. 

Determination of discharge. — Records include the discharge through one or 
more of four 4-foot circular sluice gates, when opened, the discharge over 
the spillway, and the discharge through the logway at the west end of the spillway. 
The sluice gates have been rated by current-meter measiu^ments made at differ- 
ent elevations of the lake, but no measiu^ments have been made of the discharge 
over the spillway or through the logway. Theoretic coefficients based on the 
experiments * in the hydraulic laboratory at Cornell University have been used 
to con^pute ratings for the spillway and logway. 

Regulation. — At ordinary stages the discharge of Beaver River is completely regu- 
lated by the operation of the sluice gates. 

Extremes of stage. — ^Maximiun elevation of water surface in reservoir recorded 
during year, 18.5 feet on April 4 and 5; minimum stage recorded 7.85 feet at 8:35 
a. m. February 13. 

1908-1918: Maximiun elevation of water sur&u:e in reservoir, 19.46 feet on 
March 29, 1913; minimum stage, 2.9 feet on September 29 and October 1, 1913. 

Extremes of discharge. — ^Maximum daily discharge during year, 1,900 second- 
feet on April 5; minimum discharge, zero, during periods when gates were dosed 
and there was no flow over spillway. 
1908-1918: Maximum discharge, 3,300 second feet on May 2, 1911. 

Accuracy. — Stage-discharge relation permanent. Probably not affected by ice. 
^ BAtiog curves, lor riwce gates, well defined. Lake gage read to half-tenUis once 
daily. The accuracy of these computations depends to a large extent on the care 
with which the gates were set to the recorded openings Records fairly good. 

Monthly didcharge of Beaver River at State dam near Beaver River j N. F., for the 

year ending Sept. SO, 1918, 

[Drainage area, 176 square miles.] 





Discharge in sectmd-feet. 


Run-off 
(depth to 
fncw^fo 
dreliH«e 

ai»). 


Month. 


ICaximum. 


2iQnImam. 


Mean. 


Per 
square 
mile. 


October 


269 
536 
252 
237 
224 
338 
1,900 
1260 
835 
363 
253 
221 


200 
253 
238 
199 
166 
227 
536 
552 
173 

iS 

194 


228 
328 
246 
219 
188 
245 
1,100 
846 
475 

208 


1.30 
1.86 
1.40 
1.24 
1.07 
1.3ff 
6.22 
4.80 
2.70 
1.35 
1.35 
1.18 


IJO 


NoveiBber4 ...v 


2.(K 


December 


l.Bl 


January. , . 


1.43 


Fcfbruary 


l.ll 


Maitti . .' 


l.tf 


April 


6.W 


^y!....::.: 

7une. ... ^ 


5.5J 
3.01 


July 


l.» 


AUKUSt ....'. .^ 


1.S6 


September 


1.32 






The year.. 


1,900 


160 


380 


2.16 


39.35 







t U. S. Geol. Survey Water-Supply Paper 200. 
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SUBFACE WATER SUPPLY, 1918, PART IT. 79 

8TBBAH8 TBIBX7TABY TO ST. ULWBBNCB RIVBB. 
BAST BBAVCH or OSWZOATCHIX RIVSR AT HXWTOV rAZXS, V. Y. 

Location. — 600 feet below lower dam of Newton Fallfl Paper Co., in Newton Falls, 
St. Lawrence County, 4 milee above mouth of Little River, and 10 miles below 
outlet of Crinberry Lake. 

Drainaqs area.— 166 square milee (measured by engineers of the State of Kisw 
York Colisnvation Commission). 

Rboords available .-r-October 6, 1912, to September 30, 1918. 

GAOE.-^Vertica] staff on left bank about 600 feet abeve the lower dam ; read by Henry 
Van Waldick. 

Discharge measurements.— Made by wading or from a cable 30 feet above gage. 

Channel and control.— Small boulders and rock; covered with waste from pulp 
mill; permanent. 

Extremes of discharge.— Maximum stage recorded during year, 4.53 feet at 5.10 
p. m. May 16 (discharge, 1,240 second-feet); minimum stage is reached nearly 
every Sunday during low-water period when paper mills shut down. 

1912-1918: Maximum stage recorded, 6.1 feet at 5.15 p. m. March 28, 1913 
(discharge, 2,200 second-feet). 

Ice. — Stage-discharge relation affected by ice only for a short time during extremely 
cold weather. 

Regulation. — Some diurnal fluctuation in flow caused by the paper mills. Seasonal 
flow largely controlled by storage at Cranberry Lake. 

Accuracy. — Stage-discharge relation practically permanent; not affected by ice dur- 
ing year. Rating curve well defined between 20 and 1, 200 second-feet. Gage 
read to hundredths twice daily. Daily discharge ascertained by applying to 
the rating table weighted mean gage heights based on observer's notes concerning 
operation of paper mills. Records good. 

Ditchatge meamremenu of East Branch of Oswegatchie River at Newton Fall$^ N. F., 
during the year enaing Sept. SO, 1918. 



Date. 


Madeby- 


Oase 
height. 


r^- ;■ 

Dto. 
charge. 


Date. 


Madeby- 


A. 


Dis- 
charge. 


Feb. IdB 


J.W.Moulton 


Feet. 
2.03 
1.31 
.85 
U05 
2.78 
2.W 


108 

94 

-417 

508 
473 


JOIM25 

17 
17 


J.W.Moolton 


Ftet. 
2.42 
2.09 
1.99 
1.9S 
1.93 


412 


APT. 7 
7 


£. D.Bundiard... 

do. 

,<Io :,.. 


do 

do 

.do 


318 
290 
295 


lone 25 


J. W. Houlton 


do 


301 


25 


.....do 





•Ifeasuremeot made throngh incomplete ice cover. 
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SURFACE WATER SUPPLY, 1918, PART IV. 



DaUy discharge, in second-feetf of East Branch of Oswegatchie River at Newton FaUt, 
N. Y., for the year ending Sept. SO, 1918. 



Day. 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



Jime. 



July. 



Aug. 



Sept. 



1 
2 
3 
4 
5 

6 
7 
8. 

10 

11 
13 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 



148 
363 



315 

350 
22 
430 
402 



376 
350 
376 
171 
376 

350 
338 
282 
315 



326 
203 
363 
272 
262 

262 
272 
22 
75 
272 
262 



350 
315 
223 
22 
338 

338 
252 
188 
293 
163 

180 
223 
205 
223 
252 

252 
242 
232 
350 
304 

293 
272 
293 
304 
206 

223 
223 
376 
283 
363 



363 
180 
214 
272 
272 

232 
252 
232 
232 
658 

852 
214 
223 
196 
445 



554 
363 



87 
350 
363 

376 
522 
363 
338 
99 
163 



22 



376 
326 



22 
338 
350 



315 
315 
22 
326 
338 

315 
326 
315 
326 
350 



338 
350 
363 
350 

350 
22 
350 
304 
252 
252 



363 
363 
22 
416 
416 

402 
45 
402 
416 
22 

430 
416 
430 
193 
460 

445 
22 
460 
445 
460 

430 
460 
460 
22 
475 

430 
445 
460 



430 
430 
22 
460 
430 

460 
445 
326 
293 
22 

430 
460 
445 
430 
416 

430 
22 
338 
445 
350 

445 
490 
430 
152 
430 



445 
460 
445 
460 
202 



460 
588 
460 
506 
522 

416 
152 
522 
490 
460 

416 
430 
402 
144 
460 

506 
554 
654 
389 
363 

20 
522 
445 
402 
506 



376 

20 

152 

350 



622 

810 

1,030 

1,030 

538 

852 
506 
506 
506 
571 

694 
554 
894 
938 
1,220 

1,220 

1,070 

938 

770 

770 



522 
522 
490 
490 

282 
588 
460 
490 
522 
476 



416 
242 
416 
402 
445 



389 
416 
304 
588 

894 

852 

1,120 

1,120 

1,070 

588 

810 
554 
430 
402 

293 
242 
202 
350 
326 

304 
326 
315 
304 
293 



336 

293 

20 

30 

336 

30 

30 

376 

362 

475 

283 
376 
350 
30 
304 

304 
315 
283 
372 
263 

20 
232 
282 
282 
304 

273 
262 
242 
252 



304 
304 
S» 
S36 
336 

336 
393 
350 
326 
350 

137 
326 
460 
389 
363 

350 
376 
137 
304 



336 
338 
304 
363 
130 

416 
376 
326 
363 
376 



Monthly discharge , of East Branch of Osfwegatchie River at Newton Falls, N. Y., forth 

year ending Sept. SO, 1918. 

[Drainage area, 166 square miles.] 



Month. 



Discharge In seo(»id-feet. 



Maximum. 



Mmimum. 



Mean. 



Per 
sqnare 
mile. 



Bnn-ofl 
(depth ia 
inches 00 
drainai^ 

■Tea): 



H 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

S^tember 

The year 



430 
376 
853 
376 
476 
490 
564 
1,220 
1,120 
475 
460 
522 



22 
22 
22 
22 
22 
22 
20 
282 
202 
20 
130 
20 



292 
250 
316 
291 
350 
367 
399 
692 
491 
248 
325 
338 



1.76 
1.56 
1.90 
1.75 
2.U 
2.21 
3.40 
4.17 
2.96 
1.49 
1.96 
2.04 



to 

1.1 
11 
II 
11 

IS 

II 

4.S 

3.i 

LT 
1) 



1,230 



30 



364 



2.19 



».7j 



NoTB.— Table shows run-off as regulated at Cranberry Lake, and by paper mills at Newton FaQs. 
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OSWXOATOHIB BIVZ& VEAB UJBUVJBLTOH, H. Y. 

Location. — 2i miles above Heuvelton, St. Lawrence County, 3 nules below Rensselaer 
Falls, and 7 miles above mouth of Indian River (outlet to Black Lake). 

Drainage area. — 961 square miles (measured on topogiuphic maps and map of State 
of New York, issued by United States Geological Survey). 

RscoRoe availablb.— June 23, 1916, to September 30, 1918. 

Gage. — Gurley seven-day water-stage recorder on the right bank, about 21 miles 
above Heuvelton, installed September 16, 1916. Prior to this date gage height 
was determined by measuring the distance from a reference point to the water 
surface. Recorder inspected by Creorge Todd. 

Channel and control. — Solid rock. 

Extremes of discharge. — Maximum stage, from water-stage recorder, 6.6 feet from 
midnight to 8 p. m. April 4 (discharge, 9,220 second-feet); minimum stage from 
water-stage recorder 0.95 foot at 5 a. m. August 24 (discharge 340 second-feet). 

1916-1918: Maximum stage from water-stage recorder, 7.6 feet from 9 to 12 
a. m. March 30, 1917 (discharge, 11,700 second-feet); minimum stage from water- 
^age recorder, 0.91 foot at 11 p. m. October 16, 1916 (discharge 320 second-feet). 

IcB. — Stage-discharge relation slightly affected by ice. 

Regulation. — Some diurnal fluctuation due to operation of mills at Rensselaer Falls 
and above. Seasonal flow r^ulated by storage in Cranberry Lake. 

Accuracy. — Stage-discharge relation permanent, except as affected by ice December 
28 to March 7. Rating curve well defined between 400 and 15,000 second-feet. 
Operation of water-stage recorder satisfactory during the year. Daily discharge 
ascertained by applying mean daily gage height to rating table. Open-water 
records good; winter records <air. 

Discharge measitrements of Oswegatchit River at Heuveltorif N. K, during the year ending 

Sept. 30, 1918. 



Date. 


Madeby- 


GMe 
height. 


Dis- 
charge. 


Date. 


Made by- 


Gage 
hei^t. 


Dis- 
charge. 


Dec. 20<i 


J W Moulton 


Feet. 
1.47 
1.60 
9.02 


8ec.fi. 
675 
656 
735 


Mar. 16o 
Apr. 9 
June 7 


J.W. Moulton 


•Feet. 
2.60 
4.46 
1.96 


aec.fl. 
1,780 


Jan. 12a 
Feb. 14* 


E. D. Burchard 

J W. Moulton 


E. D. Burchard 

M.H.Carson 


4,830 
1,180 











a Moasuroment made through incomplete ice cover. 
h Measurement made throi:^ complete ice cover. 

125832"— 20— W8P 474 6 
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Daily discharge^ in second-feet , of Oiwegatchie River at HeuveUon, N. Y., far the year 

ending Sept. SO, 1918, 



Diy. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Ao^ 


Sept 


1 


513 
660 
630 
690 

770 

870 
938 
881 
909 
9M 

1,020 
1,080 
1.060 
1,100 
1,240 

1,410 
1,410 
1,400 
1,360 
1,540 

2,020 
2.180 
2,180 
1,980 
2,320 

2,530 
2,600 
2,600 
3,460 
2,630 
3,290 


3,700 
3,780 
8,700 
3,310 
2,750 

2.330 
3,040 
1,700 
1,470 
1,360 

1,340 

1,100 

1.080 

985 

881 

809 
809 
800 
881 
1,000 

985 
1,080 
1,310 
1,410 
1,360 

1,310 

1,060 

956 

881 

809 


1,060 
1530 
1,410 
1,190 
1,040 

956 
873 
755 
600 
503 

694 
654 
615 
678 
800 

764 
719 
703 
686 
603 

670 

881 

995 

1.040 

1,040 

938 
976 
918 
900 
800 
750 


660 
600 
500 
600 
550 

550 
550 
500 
550 
550 

480 
650 
650 
600 
600 

650 
650 
650 
600 
550 

480 
550 
650 
650 
600 

600 
600 
460 
430 
420 
480 


500 
600 
600 
500 
460 

700 
600 
380 
420 
550 

550 
500 
600 
700 
1,000 

1.800 
2,000 
2.200 
2,600 
4,000 

4,400 
4,200 
4,000 
3,800 
3,200 

4.000 
5,000 
5,000 


4.800 
4,000 
3,400 
3,000 
2,600 

2,600 
2,200 
1.910 
1,780 
1,650 

1,650 
1,650 
1.650 
1,590 
1,650 

1.910 
1,840 
2.040 
2,600 
3,450 

5,100 
6,650 
7,680 
7.890 
7,890 

7.470 
6.850 
6,260 
5,670 
5,480 
5,480 


6,450 
7,890 
8,990 
9,220 
8,990 

8,100 
6,850 
5 480 
4,830 
4,560 

4,380 
4.040 
3,870 
3.870 
3,960 

3,620 
3,370 
3,370 
3,370 
2,820 

2,750 
2,980 
2,980 
2,820 
2,600 

3,390 
3,180 
1,910 
1,780 
1,570 


1,480 
1,530 
1,700 
3,180 
3,330 

2,180 
1,910 
1,720 
1,630 
i;780 

2,040 
2,390 
3,780 
4,650 
6,050 

5,860 
5,480 
4,040 
3,530 
2,900 

2,530 
2! 460 
2,460 
2,250 
2,040 

1.840 
1,780 
1.720 
1,840 
1.840 
1,780 


1,600 
1 590 
1,490 
1,290 
1,230 

1,140 
1,110 
1,470 
3 320 
3,530 

3,530 
3,460 
3,460 
2,750 
2,960 

2,900 
2,390 
1,970 
1,660 
1,330 

1,130 

i;040 

966 

918 

1,000 

1,100 

1,040 

928 

863 

800 

'\ 


800 
791 
800 
966 
883 

686 
600 
555 
562 
728 

881 
947 
938 
854 
800 

719 
615 
615 
600 
623 

503 
555 
513 
506 
459 

433 
440 
420 
446 
450 
485 


44« 
496 
590 
510 
495 

480 
490 
400 
440 
541 

719 
863 
800 
622 
555 

* 565 
541 
530 
485 
466 

402 
459 
398 
355 
39& 

420 
393 
430 
446 
446 
472 


4.S3 


a 


440 


3 


401 


4 


4» 


5 


513 


6 


490 


7 


492 


8 


4S5 





492 


10 


47S 


11 


590 


12 


492 


13 


446 


14 


446 


15 


420 


16 


459 


17 


473 


18 


534 


19 


555 


20 


93S 


21 


1.170 


22 


1,420 


23 


1,S40 


24 


1,730 


25 


1,740 


26 


1.780 


27 


1,9W 


28 


l.MO 


20 


1,5»> 


30 


1,510 


31 









Note.— Discharge Dec. 28 to Mar. 7 estimated, because of ice, from discharge measurements, weather 
records and study of gage-height graph. Discharge Aug. 4-9 estimated by stuoy of gage-height graph. 

Monthly discharge of Osu^atchie River near HeuveUon, N. Y.,for the year ending Sept, 

SO, 1918, 



[Drainage area, 961 square milcB.] 










Discharge in second-feet. 


Run-off 
(depth in 

draina^ 

area). 


Mooth. 


MftTJTtmtTl, 


Minimum. 


Mean. 


Per 
square 
xnfle. 


October 


3,290 

3,780 

1,530 

650 

5,000 

7,800 

9,220 

6,050 

2,980 

966 

863 

1.980 


513 

800 

592 

420 

380 

1,590 

1,570 

1,480 

800 

420 

355 

404 


1,520 

1,560 

867 

564 

1.960 

3,800 

4,400 

2,630 

1,630 

653 

502 

886 


1.58 

1.62 

.002 

• .588 

2.04 
4.04 
4.58 
3.74 
1.70 
.670 
.533 
.033 


1» 


November 


1.81 




1.04 


January 


.66 


February,- 


2 12 


Ufirnh 


4.66 


April 


5.11 


May.:.::..::::.:.:.:.:::::.:::::::::::.::::: : 


SI6 


Junfi,,,, . - , , - , . 


l.W 


July ^ 

August r . 


.78 


Seplembftr 


1.03 






The year 


0.220 


355 


1,750 


1.83 


14. n 







WX8T B&AVOH OF 08WS0ATCHIE KIVEK VEAB HABBI8VILLB, V. Y. 

Location. — At highway bridge near Geers ComerB, 2\ miles downstream from Harri»- 

ville, Lewis County. 
Drainaob area. — ^245 square miles (measured on topographic maps and mi^ of New 

York, issued by United States Geological Survey; scale, 1:500,000). 
Records available. — July 1, 1916, to September 30, 1918. 
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Gagk. — ^Vertical staff in three sections on the right bank. One sectiofi graduated from 
0.0 to 3.3 feet about 25 feet below bridge, and two sections graduated from 3.3 to 
10.1 feet on downstream side of bridge abutment; read by Frank Osborne. 

Dqchakob MBA8UREMBNTS. — Made from cable 200 feet above the bridge, or by 
wading. 

Chankbl and control. — Rocky and rough; probably permanent. 

Extremes of discharge. — Maximum stage recorded during year, 7.4 feet at 6 p. m. 
April ^ (discharge, 3,980 second-feet) ; minimum stage recorded, 1.1 feet at 7 a. m. 
August 28 and 29 (discharge 42 second-feet). 

1916-1918: Maximum stage recorded 8.1 feet at 6.30 a. m. and 6 p. m. March 28, 
1917 (discharge, 4,880 second-feet) ; minimum stage recorded 1.10 feet at 6 p. m. 
August 11, 1917, and 7 a. m. August 28 and 29, 1918 (discharge 42 second-feet). 

Ice. — Stage-discharge relation probably not affected by ice. 

Regulation. — ^The pulp mill at Harrisville causes some diurnal fluctuation. 

Accuracy, — Stage-discharge relation practically permanent; not affected by ice. 
Rating curve well defined between 50 and 4,000 second-feet. Gage read to half- 
tenths twice daily. Daily discharge ascertained by applying mean daily gage 
height to rating table. Records good. 

DxMcharge measurements of West Branch of OswegatckU River near Harrisville^ N. F., 
during the year ending Sept. SO, 1918, 



Date. 


Madeby- 


he^t. 


Dis- 
charse. 


Feb. 12 


J. W. Moalton 


Feet. 
l.W 
4.88 
2.63 


^"ii« 


Apr. 8 


E. n. Burcbftftl 


1,580 
339 


June 26 


J. W. UoultODL 









hmly discharge, in second-feet, of West Branch of Oswegatchie River near HarrisvUUf 
N. Y., for the year ending Sept. SO, 1918. 



Day. 


Oct. 


NOV. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June, 


July. 


Aug. 


Sept 


1.. 


158 
245 
220 
276 
336 

405 
388 

460 
480 
480 

405 
305 
370 
520 
560 

660 
480 
620 
620 
750 

970 
1,030 
850 
760 
850 

1,090 

1,090 

910 

700 

850 

1,420 


1,960 
1640 
1,360 
1,090 
'860 

660 
660 
422 
405 
370 

352 
370 
336 
275 
220 

220 
260 
275 
305 
405 

370 
405 
460 
440 
370 

335 
335 
305 
275 
290 


306 
336 
305 
246 
282 

220 
245 
170 
158 
170 

170 
170 
168 
170 
170 

195 
182 
207 
158 
170 

195 
207 
196 
195 
195 

207 
260 
195 
170 
170 
115 


106 
116 
106 
106 
91 

68 
77 
86 
77 
79 

91 
124 
98 
79 
158 

115 
106 
106 
115 
106 

124 
98 
124 
146 
124 

124 
124 
96 
79 
98 
106 


106 
91 
106 
106 
96 

91 
106 
91 
85 

77 

115 
124 
146 
220 
440 

480 
480 
560 
660 
1,210 

1,490 
1.350 
1,350 
1,210 
1,210 

1,800 
1,800 
1,720 


1,560 

1,210 

1,090 

970 

800 

750 
650 
660 
480 
480 

440 
370 
405 
370 
370 

370 
370 
405 
440 
600 

850 
1,350 
1,800 
1,9G0 
1,960 

1,960 
1,640 
1,350 
1,280 
1,280 
1,420 


1.800 
2,890 
3.980 
3,300 
2,690 

2,130 
1,640 
1,560 
1.640 
1,800 

1,640 
1,420 
1.280 
1,210 
1,210 

1,210 
1,350 
1.350 
1,350 
1,210 

1,090 
1,090 
1,150 
1,090 
970 

910 
800 
700 
650 
600 


660 
650 
650 
600 
600 

660 
620 
600 
600 
560 

650 

1.160 
1,720 
1,800 

1,490 
1,210 
1,030 

aw 

750 

700 
650 
560 
480 
440 

460 
560 
650 
700 
650 
660 


480 
422 
406 
352 
320 

276 

620 

1.090 

1,210 

1,030 

910 
850 
970 
1,090 
970 

750 
650 
520 
440 
352 

320 
388 
422 
480 
422 

335 
305 
245 
275 
245 


220 
440 
370 
245 
276 

246 
246 
220 
246 
370 

336 
305 
320 
275 
275 

220 
196 
209 
195 
170 

146 
124 
106 
124 
115 

146 
146 
106 
98 
195 
246 


195 
170 
124 
106 
106 

124 

77 
106 
195 
320 

246 
158 
124 
135 
91 

66 
63 
68 
79 
70 

68 
68 
51 

60 

58 

63 
66 
56 
54 
58 
66 


64 


2 


70 


3... 


68 


4 


68 


5.... 


79 


6 


91 


7 


74 


8 


77 


9 


64 


10 


63 


11 


66 


12 


66 


13 


70 


14 


70 


15 

16 


68 
91 


17.... 


106 


18 ' 


276 


19 


320 
460 


20 :: 


21 


750 


22 


850 


23 : 


650 


34 


700 


K 


800 


26.... 


800 


37.... 


600 


28.... 


560 


29... 


500 


30....:: 


520 


31.... 
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Monthly discharge of West Branch of OstoegaUMe River near HarrisvUle, N. Fl, for At 

year ending Sept. SO, 1918. 



(Drainage ana, 945 sqoare miles.] 










Disdiaige in second-feet. 


Rmi-fltf 

iiftcnesaD 
drainage 

area). 


Month. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


October 


1,4» 

1,960 

335 

158 

1,800 

1,960 

3,960 

1,800 

1,310 

440 


158 
220 
115 
68 
77 
370 
600 
440 
245 
98 


611 
530 
201 
105 
618 
958 
1,520 
766 
568 
223 
105 
302 


3.50 
2.16 
.82 
.429 
2.52 
3.89 
6.23 
3.13 
3.33 
.910 
.429 
1.23 


3.S 


November 


141 


December 


.96 


January 


.3S 


February 


ZQ 


March.. ...:.:...: : :: 


4.4S 


April 


6.94 


M^::::::::::::::::::::::::::::::::;::::::::: 


S.61 


June 


2.SB 


July 


l.OS 


August ... ... 


320 51 
850 54 


.40 


September 


1.37 






The year 


3,980 1 51 


540 


X20 


39. n 











RAQUETTB RIVER AT PISRGXFIBLD, V. Y. 

Location. — ^Half a mile below dam of International Paper Co. at Piercefield, St. 
Lawrence County and three-fourths mile above head of Black Rapids. 

Drainage area. — 723 square miles (all but 16 square miles measured on topographic 
maps). 

Records available. — August 20, 1908, to September 30, 1918. 

Gaqe. — Stevens water-sti^ recorder on right bank about one-half mile below dam. 
Prior to January 1, 1913, the following gages were used: August 20, 1908, to Sep- 
tember 3, 1910, vertical staff fastened to an old pine stump; September 4 to De- 
cember 31, 1910, chain fastened to same stump and having same datum; June 1, 
1911, datum of the chain gage was lowered 2 feet. Water-stage recorder was set 
at this datum. Recorder inspected by M. O. Wood. 

Discharge measurements. — ^Made from a cable three-fourths mile below gage, just 
above Black Rapids. 

Channel and control.— Channel opposite gage is a deep pond with no perceptible 
velocity.- Control is at head of Black Rapids. 

Extremes op discharge. — Maximum stage during year, from water-stage recorder, 
10.6 feet at 1 p. m. April 2 (discharge, 5,990 second-feet); minimum stage from 
water-stage recorder, 1.8 feet at 3 p. m. January 20 (discharge, 56 second-feet). 

1908-1918: Maximum stage from water-stage recorder, 11.68 feet at 3 a, m. 
April 1, 1913 (discharge, 7,100 second-feet); minimum stage from water-stage 
recorder, 0.85 foot at 1*1 a. m. September 2, 1913 (discharge, about 10 second-feet). 

Ice. — Rapids that form control rarely freeze and measurements made when the pond 
was covered with ice indicate that the stage-discharge relation was not affected. 

Regulation. — Large diurnal fluctuation in flow caused by dam during low and me- 
dium stages. Numerous lakes in the upper part of the drainage basin afford con- 
siderable storage, most of which is so controlled that the effect on the seasonal 
distribution of flow is large. 

Accuracy. — Stage-discharge relation practically permanent; not affected by ice- 
Rating curve well defined between 50 and 7.000 second-feet. Operation of the 
water-stage recorder satisfactory throughout the year. Dail> dischaige ascer- 
tained by use of discharge integrator. Records good. 

Cooperation. — Water-stage recorder inspected by an employee of the Intematioiial 
Paper Co. 
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Diiduirge measureTnents of Raquette River at Piercefiddy N, Y., during the year ending 

Sept. SO, 1918. 



Dtte. 


Madnby- 


Qsge 


Dis- 
charge. 


Date. 


Made by- 


Oaee 
heii&t. 


Dis- 
charge. 


Oct 4 


E.D.Burdiard 

J. W.MoolURi 


Feet, 
4.06 
4.21 


387 


Mar. 12 
May 10 


J. W. Moulton 


Fed. 
0.06 
&fiO 


Sec.'ft. 
1.420 
3,550 


¥^ 7a 


.do 









a Measurement made through Inoomplete ioe cover. 

DaHif ditduxrge, in ucond-feet of Raquette River at Piercefield, N, Y.,/or the year ending 

Sept. SO, 1918. 



Day. 



1. 
2. 
3. 
4. 
5 

6 
7 
8 
9 
K). 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
2S. 

26. 
27. 
28. 
29. 
30. 
31. 



Oct. 



318 
480 
485 
496 
484 

480 
226 
360 
510 
480 

484 
502 
519 
238 
425 

564 

758 

978 

9S9 

1,000 

387 

810 

1,310 

1,350 

1,480 

1,440 
1,460 
1,070 
1,570 
1,630 
1,730 



Nov. 



1,800 
1,980 
1,980 
2,020 
2.310 

2,240 
2,180 
2,140 
2,080 
1,060 

1,680 
1,870 
1,770 
1,730 
1,680 

1,63J) 
1,530 
1,270 
1,470 
1,550 

1.500 
1,560 
1,400 
1,330 
812 

1,180 
884 
1,220 
1,240 
1,120 



Dec. 



1,070 

676 

1,000 

1,000 

887 

654 
668 
606 
436 
778 

914 
708 
556 
538 
734 

420 
680 
800 
620 
520 

510 
650 
271 
577 
277 

464 
579 
680 
580 
320 
520 



Jan. 



620 
450 
440 
470 
550 

144 

210 
254 
315 
410 

440 
450 
204 
301 
366 

130 
254 
448 
448 
180 

297 
356 
196 
344 
408 



190 



450 
431 



Fteb. 



300 
275 
140 
70 
450 

550 
460 
209 
245 
200 

105 
338 
522 
635 
520 

450 
246 
250 
518 
540 

575 
700 
685 
365 
638 

810 
810 
920 



Mar. 



915 
950 
490 
975 
1,070 

1,200 
1,110 
1,100 
1,180 
620 

1.200 
1,180 
1,170 
1,120 
1,200 

1,230 
460 
1,000 
1,230 
1,140 

1,120 
1,130 
1,140 
655 
1,330 

1,550 
1,540 
1,560 
1,350 
1,640. 
1,380 



Apr. 



1,900 
3,290 
2,980 
3,280 
3,610 

3,740 
3,820 
3,850 
4,060 
4,150 

4,180 
4,170 
4,120 
4,010 
3,910 

3,920 
3,880 
3,970 
4,020 
3,930 

4,170 
4,180 
4,400 
4,300 
4,220 

4,290 
4,200 
4,060 
4,000 
3,880 



Biay. 



3,900 
3,850 
3,870 
3,900 
3,840 

3,880 
3,830 
3,800 
3,510 
3,550 

3,650 
3,500 
3,840 
3,780 
3,750 

3,740 
3,630 
3,680 
3,470 
3,430 

3,300 
3,170 
3,050 
2,840 
2,900 

2,450 
2,720 
2,440 
2,150 
2,000 
1,970 



June. 



1,980 
1,750 
1,960 
2,070 
1,970 

1,870 
1,970 
1,990 
1,600 
2,090 

2,010 
2,160 
2,200 
2,150 
2,130 

1,860 
2,150 
2,060 
1,990 
1,950 

1,850 
1,480 
1,330 
1,520 



1,270 
1,170 
1,230 
1,340 
754 



July. 



854 

1,250 

1,200 

782 

962 

1,270 

824 

964 

1,260 

1,210 

1,260 
1,240 
1,280 
830 
1,330 

1,380 
1,330 
1,350 
1,290 
1,380 



1,400 
1,380 
1,110 
1,100. 

1,110 
960 
640 

895 

975 



Aug. 



865 
765 
740 
485 
565 

740 
713 
710 
746 
677 

421 
838 
830 
867 
862 

845 
835 
523 
775 
845 

785 
710 
695 
657 
277 

417 
417 
340 



160 



Sept. 



235 
250 
370 
523 
387 

328 
204 
117 
273 
417 

407 
408 
408 
385 
154 

278 
458 
414 
453 
531 

532 
300 
401 
614 
780 

1,070 
1,070 
1,110 
950 
1,290 



Nont.— Discharge Dec 16-22, Dec 29 to Jan. 5, and Jan. 10-12 estimated for lack of gage-height record, 
from study of record for the peHoda Dec. 8-15 and Jan. 19-26. 
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SUBFACE WATEB SUPPLY, 1918, PAKT IV. 



Monthly dUcharge ofRaquetU River at PierceJUld, N. T. Jor the year ending Sept. SO, 1918. 
Prainaee area, 723 square miles.] 



Month. 



I>i9Chan;e in second-leet. 



Ifaximnm. 



Ifinimum. 



Mean. 



Per 
square 
mile. 



RmKoff 

((fepthm 
incaesfni 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year 



1,730 

2,310 

1,000 

620 

035 

1,M0 

4.400 

3,900 

2,200 

1,400 

867 

1,290 



226 

812 

271 

86 

70 

460 

1,900 

1,970 

754 

640 

160 

117 



4,400 



70 



800 

1,640 

635 

343 

453 

1,130 

3,880 

3,340 

1,780 

1,120 

632 

501 



1,3 



1.11 
2.27 
.878 
.475 
.627 
1.56 
5.37 
4.62 
2.46 
1.56 
.874 
.697 



1.88 



153 
LOl 
.55 
.65 
1.80 
L99 
5.33 
174 
1.79 
1 01 
.78 



2S.46 



8T. BEOIS KIVEK AT BRASHER OEHTEB, IT. Y. 

Location. — Near steel highway bridge in Brasher Center, St. Lawrence County, 5 
miles downstream from Brasher Falls, 6} miles below jimction of East and West 
branches of St. Regis River, and about 12 miles above mouth. 

Drainage area. — 621 square miles (measured on post-route map). 

Records available. — August 22, 1910, to November 10, 1917, when the station waa 
discontinued. 

Gages. — Staff gage consisting of inclined and vertical sections, on right bank about 
600 feet above bridge; installed June 24, 1916. Prior to this date, chain on right 
hand downstream side of bridge. Gages not at same datum; subject to different 
controls. Gage read by George Myers. 

Discharge measurements. — ^Made from a cable at the staff gage installed in Juoe, 
1916; previously made from the highway bridge or by wading. 

Channel and control. — Small boulders and coarse gravel at cable; large bouldere 
and gravel; very rough at bridge; both sections fairly permanent. 

Extremes op discharge. — 1910-1917: Maximum stage recorded, 9.1 feet at 7 a. m. 
March 27, 1914 (discharge, 16,200 second-feet); minimum stage recorded 5.25 
feet at 5 p. m. August 8, 1917 (discharge about 34 second-feet). 

Ice. — Stage-discharge relation seriously affected by ice. 

AccuHACY. — Stage-discharge relation practically permanent. Gage read to qua^te^ 
tenths twice dialy. Daily discharge ascertained by applying mean daily gage 
height to rating table. Records good. 

Discharge meas^irements of St. Regis River at Brasher Center, N. F., during the year 

ending Sept, SO, 1918, 
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Daily discharge , in tecond-feety ofSt, Regis River at Brasher Center, N. Y.,for the period 

Oct. 1 to Nov. 10, 1917. 



Day. 



1.. 
2,. 
3.. 
4,. 
5. 
6. 
7. 
8. 
9. 
10. 
U. 



Oct. 



404 
510 
529 
580 
655 
810 
930 
810 
705 
685 



Nov. 



1,880 

1,520 

1,240 

1,060 

090 

810 

705 

625 

529 

438 



Day. 


Oct. 


Nov. 


12 


625 
685 
705 
930 
810 
705 
606 
625 
990 
990 




13 ,. 




14 




15 




16. 




17 




18 




19 




20 




21 









Day. 



22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



Oct. 



930 
930 
810 
1,120 
1,380 
1,310 
1,180 
1,240 
1,500 
1,960 



Nov. 



Note. — Mean diadiaree for October is 883 second-feet, or 1.42 second-feet per square mile, equivalent 
to a run-off of l.&t inches uom drainage area above station. 

BICHBLZEXr KIVEK AT FOKT XdrTGOHXKY, &0TT8X8 POIHT, V. Y. 

Location. — Inside fort three-eighths mile south of interaational boundary, about 

one-half mile below outlet of Lake ChampUin and 1 mile northeast of village of 

Rouses Point, Clinton County. 
Dbainaob area. — ^7,870 square miles, including 436 square miles of water surface 

(from Annual Report of New York State Engineer and Surveyor). 
Records available. — 1875 to 1918. 
Gage. — Staff, inside the fort;* read by Thomas Bourke. Elevation of gage zero 92.50 

feet above mean sea level. 
Extremes op stage. — ^Maximum elevation recorded during year, 98.95 feet on April 

11, 12, and 15; minimum elevation recorded, 93.65 feet at 10 a. m. September 10. 
1869-1918: Maximum elevation recorded, 103.28 feet April, 1869; * minimum 

elevation recorded, 91.9 feet November 13, 1908. 
Cooperation. — Gage heights observed under direction of United States Engineer 

Corps and reported weekly to the United States Greological Survey. 

i Hojrt, J. C, U. 8. Geol. Survey Water-Supply Paper 97, p. 340. 1904. 
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SUKFACE WATER SUPPLY, 1918, PART TV. 



Daily gage hfight, in/eft, of Richelieu River at Fort Montgomery^ N. F., for the year 

ending Sept. SO, 1918, 



Day. 



1 
2 
3 
4 
5 


7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 



Oct. 



1.2 
1.2 
1.4 
1.3 
1.2 

1.25 

1.35 

1.4 

1.25 

1.25 

1.35 
1.35 
1.55 
1.45 
1.0 

1.4 

1.35 

1.55 

1.8 

1.45 

1.5 
1.55 
1.6 
1.55 
1.7 

1.05 

1.G5 

1.75 

1.8 

1.9 

2.2 



Nov. 



2.45 

2.6 

2.7 

2.7 

2.8 

2.9 

2.7 

2.75 

2.75 

2.7 

2.7 
2.6 
2.6 
2.6 
2.6 

2.45 

2.5 

2.6 

2.4 

2.5 

2.3 

2.3 

2.25 

2.3 

2.2 

2.1 

2.2 

2.2 

2.15 

2.2 



Dec. 



2.15 

2.0 

2.1 

2.06 

2.1 

2.0 

1.95 

1.95 

1.9 

1.95 

1.85 

1.85 

1.85 

1.9 

1.9 

1.85 

1.8 

1.8 

1.8 

1.75 

1.75 

1.65 

1.7 

1.7 

1.6 

1.55 

1.55 

1.6 

1.45 

1.5 

1.45 



Jan. 



1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.3 

1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.25 

1.25 
1.25 
1.25 
1.25 
1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 



Feb. 



1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.25 

1.25 

1.2 

1.25 

1.6 

1.3 
1.3 
1.3 
1.7 

1.6 

1.6 

1.G5 

1.G5 

1.7 

1.7 

1.95 
2.05 
2.15 



Mar. 



2.25 
2.35 
'2.4 
2.45 
2.4 

2.45 

2.45 

2.5 

2.5 

2.45 

2.6 
2.6 
2.55 
2.6 
2.6 

2.65 

2.6 

2.6 

2.6 

2.75 

2.8 

2.95 

3.15 

3.4 

3.0 

3.8 

3.95 

4.05 

4.2 

4.4 

4.03 



Apr. 



4.9 

5.25 

5.7 

6.0 

6.15 

6.2 

6.3 

6.3 

6.25 

6.25 

6.45 

6.45 

6.35 

6.4 

6.45 

6.4 

6.4 

6.25 

6.35 

6.35 

6.25 
0.25 
6.25 
6.25 
6.05 

6.15 

6.1 

6.0 

6.05 

5.85 



Hay. 



5.75 

5.9 

5.75 

5.55 

5.6 

6.6 
5.45 
5.45 
5.*25 
6.0 

5.1 

5.05 

5.16 

5.15 

5.1 

5.5 

5.1 

5.1 

5.05 

5.05 

4.75 

4.75 

4.65 

4.6 

4.55 

4.4 

4.4 

4.2 

4.25 

4.25 

4.3 



June. 



4.25 

4.1 

4.05 

4.0 

3.9 

3.85 

3.9 

3.75 

3,65 

3.65 

3.6 

3.76 

3.55 

3.6 

3.55 

3.6 
3.5 
3.5 
3.4 
3.35 

3.45 

3.3 

3.2 

3.15 

3.15 

3.1 
3.1 
3.2 
3.1 
3.0 



July. 



2.95 

2.9 

2.9 

2.85 

2.8 

2.8 

2.75 

2.7 

2.75 

2.65 

2.65 

2.6 

X55 

2.5 

2.5 

2.5 

2.45 

2.4 

2.4 

2.35 

2.3 
2.3 
2.3 
2.2 
2.25 

2.25 

2.15 

1.95 

2.0 

2.0 

1.85 



Aug. 



1.9 

1.9 

1.75 

1.8 

1.85 

1.C6 

1.7 

1.65 

1.7 

1.8 

2.1 

1.85 

1.9 

1.85 

1.8 

1.7 

1.7 

1.7 

1.65 

1.7 

1.65 

1.6 

1.65 

1.55 

1.55 

1.6 

1.45 

1.55 

1.8 

1.35 

1.45 



SepC 



1.4 
1.45 
1.55 
l.S 
1.4 

1.3 
1.3 
1.3 
1.3 
1.15 

1.2 
1.5 
l.S 
1.2 
1.2 

1.2 
1.2 
1.2 
L3 
1.3 

1.35 
1.4 
1.5 
1.5 
1.G5 

1.75 
1.96 
2.36 
2.2 
2.3 



SARANAC RIVER HEAR PLATTSRTTRO, V. Y. 

Location. — At Indian Rapids power plant of Plattsburg Gas & Electric C5o., 6 miles 
above mouth of river at Plattsburg, Clinton County. 

Drainage akba. — 607 square miles (measured on topographic maps). 

Records available.— March 27, 1903, to September 30, 1918. 

Gages. — Crest gage a vertical staff on the angle of the "wing wai* at the end of the 
racks; datum raised 0.76 foot August 20, 1906. Tailrace gage, a vertical staff 
spiked to timberwork dike between tailrace and river and about 50 feet below 
power house. Datum has changed slightly owing to settling of cribwork. 
Records of kilowatt output are obtained by a watt meter on switchboard at half- 
hour intervals. An inclined staff gage at the cable station, about one-fourth 
mile below the dam. (lages and watt meters read by power-house operatwe. 

Discharge measurements. — Made from a cable at head of Indian Rapids, one-fourth 
mile below dam, or, at low water, by wading under cable or in tailrace. 

Discharge rating. — Records include flow over concrete spillway 171.25 feet in crest 
length, a rating for which has been prepared for use of coefficients ' derived from 
experiments made in the hydraulic laboratory of Cornell University on a model 
section of the dam; the discharge through two power units equipped with 300- 
kilowatt generators which have been rated by current-meter measurements; and 
the discharge through two 5-foot waste gates when open. Occasional observatioM 
are made on the inclined staff gage at the cable as a check on the ratings of spillway 
and turbines. 



1 Horton, R. E., Weir experiments, coefficients, ond formulas; U. 8. Oeol. Sorvey Water-Sapply Pipw 
aOO, pp. ft^lOO, 1907. 
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Extremes op DiseHABOS.— Maximum daily discharge during year, 5,600 second-feet 
April 3; minimum daily discharge, 200 second-feet August 4. 

1908-1918: Maximum daily discharge recorded, 6,410 second-feet, April 20, 
1914; minimum daily discharge recorded, 90 second-feet, September 28, 1914. 

Ice. — ^The crest of the spUlway is kept free from ice so that the stage-discharge relation 
is not a£fected. 

Regulation. — ^The lakes and ponds on the main stream and tributaries above the 
station have a water siur&u^e area of about 25.5 square miles. The actual storage 
a£forded by these reservoirs has been largely increased by the State dam at Lower 
Saranac Lake, the operation of which affects the distribution of flow throughout 
the year. 

Accuracy. — Discharge measurements made during the year indicate that the ratings 
of spillway and turbines have not changed. Discharge over the spillway ascer- 
tained by applying to the rating table mean gage heights for 6-hour periods; 
discharge through the turbines ascertained by applying to their ratings the mean 
kilowatt output and head for 12-hour periods. Records fairly good. 

Cooperation. — Gage-height records and watt meter readings furnished by Platts- 
burg Gas & Electric Co., Herbert A. Stutchbury, superintendent. 

The following discharge measurement was made by J. W. Moulton: 
May 9, 1918: Gage height, 2.79 feet; discharge, 1,300 second-feet. 

Daily dMnarge, in second-feet ^ of Saranac River near Plattsbtirg, N. Y,, for the year 

ending Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. , 


Jan. 1 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


A^. 


Sept. 


1 7. 


740 
880 
1,080 
MO 
880 

920 
720 
760 
520 
460 

500 
430 
560 
490 
620 

^ 
4S0 
600 
520 
560 

640 
660 
540 
640 
620 

880 
700 
680 
880 
900 
1,220 


1,040 
940 
660 
820 
760 

700 
740 
760 
780 
740 

660 
800 
800 
800 
780 

720 
760 
660 
620 
520 

500 
480 
410 
270 
225 

290 
260 
320 
500 
500 


440 
440 
520 
410 
370 

360 
300 
260 
230 
420 

310 
280 
470 
450 
470 

410 
560 
430 
300 
370 

390 
370 
290 
370 
260 

480 
370 
320 
470 
440 
460 


330 
440 
410 
520 
450 

480 
540 
340 
520 
560 

470 
580 
540 
810 
750 

680 
460 
390 
560 
280 

520 
310 
300 
240 
330 

380 
700 
1,0S0 
410 
320 
460 


450 
640 
440 
860 
410 

420 
700 
840 
440 
620 

880 
470 
640 
580 
580 

660 

ss 

640 
760 

2,200 
1.500 
1,240 
960 
1,020 

1,660 
2,000 
1,900 


1,550 
2,600 
1,500 
1,200 
1,100 

920 
900 
800 
760 
620 

780 
820 
780 
9tfJ 
820 

840 
620 
900 
860 
900 

1,4^} 

2,900 
2,300 
2,300 

2^300 
2,000 
1,900 
2,050 
2,500 
2,800 


3,500 
4,900 
5,600 
4,000 
3,200 

2,700 
2,450 
2,600 
2,500 
2,000 

1,800 
1,650 
1,600 
1,800 
1,850 

2,100 
2^050 
2,100 
1,050 
1,»50 

1,800 
2,200 
2,200 
2,060 
1,850 

1.760 
1,700 
1,500 
1,350 
1,700 


1,750 
2,000 
1,700 
1,650 
1,800 

1,600 
1,600 
1,550 
1,500 
1,300 

1,250 
1 400 
1,^ 
1,450 
1,250 

1,300 
1,350 
1,240 

1 000 
740 
820 
920 
820 

1,040 

1,200 

1,400 

960 

940 

900 


1,040 

1,300 

920 

800 

820 

700 
1,240 
1,300 
1,060 

920 

860 
1,000 
1,060 
1,080 

960 

920 

880 
880 
840 
800 

800 
780 
840 
820 
800 

720 
680 
700 
720 
680 


700 
700 
620 
580 
700 

620 
900 
740 
540 
840 

780 
720 
740 
440 
700 

580 

400 

580 
580 

460 
540 
580 
520 
1,140 

840 
600 
370 
400 
310 
310 


350 
290 
300 
200 
250 

310 
290 
220 
520 
780 

900 
1,180 

1,180 
940 

720 
620 
520 
600 
390 

480 
500 
490 
490 
430 

420 
370 
360 
420 
400 
380 


420 


2 


470 


3 


390 


4 


370 


5 


360 


ft 


390 


7 


620 


8 


600 


9 


600 


10 


680 


11 


580 


12 


560 


13 


620 


14 


700 


15 


6Q0 
600 


1« 


17 


560 


18 


640 


19 


900 


20.... 


900 


21 


1,080 
1,220 
1,040 
1,020 
1,200 

1,300 
1,600 
1,600 
1 250 


22 

23 


24 


25 


26 


27 


28 


29 


30 


I'lSO 


31.... 
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SUBFACE WATEB SUPPL'Y, 1&18, PABT IV. 



Monthly discharge of Saranac River near PlaUsbfwrg, N. Y,^for the year ending SepL 30, 

1918. 



I Drainage area, 007 square miles.] 










Discharge in seoond-feet . 


Rmwtf 
(drnthio 

inCDCBOl 

dninage 
area). 


Month. 




lOntmum. 


Mean. 


Per 
square 
mUe. 


October 


1,220 
1,040 
560 
1,050 
2,200 
2,900 
5,000 
2,000 
1,300 
1,140 
1,220 
1,000 


430 
225 
230 
240 
410 
620 
1,350 
740 
680 
310 
200 
360 


092 

627 

388 

488 

899 

1,440 

2,340 

1,290 

897 

613 

533 

798 


1.14 
1.03 
.639 
.804 
1.48 
2.37 
3.8« 
2.13 
1.48 
1.01 
.878 
1.31 


1 31 


November 


I 15 


Dwembw... 


74 


January 


.90 


February 


154 


March 


173 


April 


4 31 


MSy.:::.. ..:...:.: :.:.:..::.:::.:.: 


146 


June 


1.65 


July 


1 10 


August 


1.01 


Septembw. 


L4( 






The year ., 


5,600 


200 


915 


1.51 


2(145 







AUSABLB BIVZB AT AUSABLB FORKS, V. Y. 

Location. — In village of Ausable Forkfl, Clinton County, immediately below junc- 
tion of East and West branches and about 15 miles above mouth of river. 

Drainaqe area. — 444 square miles (measured on topographic maps). 

Records available. — August 17, 1910, to September 30, 1918. 

Gaoe. — Chain on left bank 1,000 feet below junction of East and West branches; 
read by A. S. Baker. 

Discharge measurements. — ^Made from a cable about li miles below gage, or by 
wading, either near the cable or a short distance above the gage. 

Channel and control. — Stone and gravel, occasionally shifting. Channel divided 
by an island opposite the gage. 

Extremes op discharge. — ^Maximum stage recorded during year, 6.46 feet at 
5.15 p. m., April 1, and 7 a. m., April 22 (discharge, 6,070 second-feet); minimum 
discharge, 80 second-feet, January 14 and 15 and February 1-3. 

1910-1918: Maximum stage recorded, 10.2 feet in the evening of March 27, 1913 
(discharge, roughly, 25,000 second-feet); minimum stage recorded, 3.0 feet at 
7 a. m., July 21, 1912 (discharge, practically zero). 

Special study. — A portable water-stage recorder was installed at this station and a 
continuous gage-height record obtained July 11 to September 30, 1914, which 
showed a continual small fluctuation in stage. It was shown that determinatioDs 
of mon thl y mean discharge based on semidaily gage heights are in error, as follows: 
July 11-31, 3.5 per cent; August, ^.1 per cent; September, 0.5 per cent, ^ine 
of the determinations of daily discharge showed greater errors, which were, 
however, largely compensating. 

Ice. — Stage-discharge relation slightly affected by ice. 

Accuracy. — Stage-discharge relation probably permanent between dates of shifts; 
affected by ice December 10 to February 13. Rating curve fairly well defined 
between 175 and 3,000 second-feet. Gage read to hundredths twice daily. 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Records good. 
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Diacharge measurements of Avsable River at Ausable Forhs^ N. K, during the year ending 

Sept, SO, 1918, 

[Made by J. W. Moultoii.] 



Date. 



Dis- 
cbarge. 



Jan. lOo 
May4.. 




a Measurement made througb incomplete ice cover. 

DaUy discharge t in second-feet, of Avsable River at Ausable Fcfrks, N, F., for the year 

ending Sept. SO, 1918, 



Day. 



1. 
2. 

3. 
4. 
5. 

6. 

7. 
8. 
9. 
10- 

U. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 

22. 
23. 
24 
25. 

28 
27, 
28. 
29 
30 
31 



Oct. 


Nov. 


Dec. 


371 


1,440 


234 


417 


1,010 


221 


371 


761 


189 


• 379 


509 


183 


1,090 


546 


206 


730 


455 


202 


M7 


436, 


183 


455 


388 


170 


398 


407 


157 


345 


362 


180 


319 


311 


180 


398 


328 


190 


1,010 


302 


200 


578 


254 


220 


667 


280 


200 


955 


264 


200 


567 


227 


220 


4M 


272 


220 


465 


280 


200 


903 


280 


160 


727 


280 


160 


588 


272 


160 


484 


311 


180 


515 


311 


200 


864 


202 


220 


788 


208 


240 


1,070 


221 


240 


1,260 


206 


220 


1,620 


208 


220 


2,400 


208 


240 


3,070 




220 



Jan. 



220 
220 
260 
260 
220 

160 
130 
120 
120 
120 

110 

100 
90 
80 
80 

90 
100 
110 
110 
140 

130 
120 
110 
110 
120 

130 
130 
110 
110 
100 



Feb. 



SO 
80 
80 
85 
100 

110 
100 
95 
100 
110 

110 
140 
200 
407 
864 

800 
605 
436 
668 
3,190 

942 
903 
890 
788 
714 

3,070 
2,160 
1,620 



Mar. 


Apr. 


890 


4,210 


668 


5,600 


1,060 


3,950 


557 


2,490 


515 


1,730 


396 


1,350 


362 


1,530 


371 


1,620 


407 


2,380 


354 


1,530 


319 


1,260 


336 


1.120 


426 


1,010 


417 


1,200 


407 


2,270 


336 


1,620 


319 


2,600 


526 


2,600 


788 


1,830 


788 


1,440 


1,260 


1,440 


2,050 


5,030 


3,070 


2,490 


2,160 


2,600 


1,730 


1,440 


1,350 


1,360 


1,040 


1,350 


903 


1,830 


1,040 


1,730 


1,360 


3,690 


1,830 





May. 



3,690 
3,320 
3,600 
1,830 
1,440 

2,160 
2,720 
2,950 
1,440 
1,260 

2,720 
1,350 
1,620 
3,070 
1,730 

1,200 
929 
851 
764 

1,040 I 

1,030 
764 
800 
702 

588 

825 
825 
764 
1,260 
903 
714 



June. 



656 
688 
679 
567 
345 

319 

465 

1,230 

1,940 

998 

515 
1,130 
1,530 
1,180 

813 

567 
484 
388 
328 
257 

264 
214 
328 
567 
546 

407 
354 
311 
272 
242 



July. 



345 
098 
436 
336 
294 

302 
407 
484 
526 
526 

605 
536 
515 
634 
536 

407 
336 
319 
302 
260 

214 

214 
189 
164 
153 

153 
102 
132 
110 
234 
436 



Aug. 



260 
196 
170 
164 
142 

121 

121 

142 

5,310 

2,600 



183 
177 
164 
189 
183 
183 



Sept. 



1,230 
567 
436 
221 
227 

611 
679 
426 
362 
204 



2,050 


234 


1,940 


177 


1,620 


170 


567 


029 


465 


436 


302 


354 


257 


679 


227 


1,180 


189 


1,260 


164 


702 


196 


1,100 


177 


1,210 


177 


1,070 


177 


1,040 


164 


1,180 



1,350 

2,490 

1,530 

984 

813 



NoTX.— Discharge Dec. 10 to Feb. 13, estimated because of ioe from discharge measurements, weather 
records, and study of gage-height graph. 
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SUBFACE WATEB SUPPLY, .Idld, PAKT IV. 



Monthly discharge of Auioble River at Auioble Forha, N. Y, , for the year ending Sept, SO, 

1918. 

Pnlnage area, 444 square miles.] 



Month. 



Discharge In seoond-lieet. 



Ifi^Tfiti mn- 



IH T Tiwiirm , 



Per 

square 
mile. 



ROD-Off 

(depth in 
inctesoo 
dnOniee 

•TBS). 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year 



8,070 

1,440 

240 

aoo 

3,190 
3,070 

5,eoo 

3,600 
1,940 
998 
&»310 
2,490 



819 
902 
167 
80 
80 
319 

214 
102 
121 
170 



800 
888 

201 
132 
091 
904 
2,210 
1,580 
616 
358 
612 
798 



5,600 



80 



772 



L80 
.874 
.458 
.298 
L50 
2.04 
4.96 
3.50 
1.39 
.806 
1.38 
1.80 



108 
.98 

.a 

.34 

L62 
135 
&56 
4.10 
L55 
.» 
LS9 
101 



1.74 



2163 



LASB OBOROE AT ROOBRS ROOK, V. Y. 

Location. — At boathouse in small bay on north side of steamboat landing at Rogers 

Rock, E^ssex County. 
Drainaob area. — Not measured. 

Records available. — ^July 10, 1913, to September 30, 1918. 
Gage. — ^Vertical staff fastened to a pile in the back end of the boathouse. Datum 

3.15 feet ' below crest of dam at outlet of lake; read once daily by George O. Cook. 
Extremes of stage. — ^Maximimi stage recorded during year, 4.2 feet May 20, 22, 

27, 30, and June 3; minimum stage recorded, 1.55 feet February 16. 
1913-1918: Maximum stage recorded, 4.98 feet on May 2, 1914; minimum stage 

recorded, 1.2 feet on November 21 and December 22, 1916. 
Bbgulation. — ^The elevation of lake surface is regulated by the operation of gates 

and wheels at the dam at the outlet of the lake at Ticonderoga. 
Cooperation. — Gage-height record furnished by International Paper C^o. 



1 Determined by levels; supersedes the estimated figure previously published. 
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DaUif gage height, in feet, of Lake George at Rogers Rock, N. Y.,/or the year ending Sept. 

SO; 1918. 



Dsy. 


Oct 


Nov. 

2.W 
2.58 
255 
255 
2.52 

2.58 
2.50 
252 
250 
345 

2.40 
2.35 
2.40 
2.38 
2.35 

2.30 
2.35 
2.32 
235 
2.30 

222 
2.25 
2.30 
230 
2.32 

2.85 
222 
2. 25 
230 
2.25 


1 


220 
2.30 
228 
230 
2.35 

2.28 
2.18 
2.30 
2 12 
2.10 

2.12 
2.10 
2.15 
2.12 
2.10 

2.05 
2 02 
2.00 
2.15 
2.10 

2.00 
1.98 
1 05 
196 
2.08 

2.05 
215 
2.06 
2.10 
2.50 
2.58 


2 


3 


4 


5 


6 


7 


8 


9.. 


10 

11 

12 

13 


14 


16 


18 


17 


18 


19 


30 


21 


22 


23 


34 


25 


25 

27 


28 


20 


ao 


31 



E>ec. 



225 
2.28 
2.22 
2.22 
2.20 

2. 15 
2.10 
2.08 
228 
2.20 

2.15 
2.10 
2.06 
2.10 
2.12 

2. 10 
2.05 
208 
2.05 
2.02 

2.00 
1.98 
2.00 
1.98 
2.00 

1.95 
192 
1.95 
1.90 
1.88 
1.88 





* 




Jan. 


Feb. 


Mat. 


1.85 


1.70 


1.82 


1.90 


1.70 


1 85 


1.80 


1.72 


1 80 


178 


1.70 


1.82 


1.75 


1.62 


1.88 


i.78 


106 


1.85 


180 


1.63 


1.82 


1.82 


1.06 


1.80 


178 


1.70 


185 


1.76 


1.70 


1.88 


1.78 


1.08 


192 


1.80 


1.06 


1.95 


1.82 


1 06 


195 


1.80 


1.A2 


1.92 


1.85 


1.60 


1.96 


1.90 


1.56 


1.98 


1.88 


1.60 


2.00 


1.86 


165 


196 


188 


1.68 


2.00 


1.85 


1.70 


1.08 


1.82 


1.68 


2.03 


1.85 


1.66 


2.15 


1.82 


1.66 


2.20 


1.80 


1.68 


2.30 


1.86 


1.70 


2.35 


1.80 


1.80 


2.40 


1.75 


1.80 


2.42 


1.78 


1.82 


2.45 


1.80 




260 


1.78 




2.55 


1.75 




2.62 



Apr. 



280 
292 
8.00 
3. 12 
3 20 

3.22 
8.25 
3.30 
3.35 
8.42 

3.48 
352 
3.55 
8.58 
3.60 

3.62 
3.65 
3.68 
3.70 
3.72 

J. 75 
8.85 
882 
8.86 
8.80 

3.82 
3.80 
3.80 
3.82 
3.80 



May. June 



882 
8.90 
3.80 
3.80 
3.85 

8.86 
890 
388 
880 
388 

8.85 
392 
4.02 
4.08 
4.05 

4 15 
4.12 
4.15 
4.18 
4.20 

4.15 
4.20 
4.16 
4.12 
4.10 

4.15 
4.20 
4.13 
4.13 
4.30 
4.18 



4.10 
4.15 
4.30 
4.06 
4.00 

4.03 
4 10 
4.06 
408 
3.98 

4.00 
4.08 
400 
4.05 
3.90 

3.98 
8.95 
8.90 
3.78 
3.75 

8.80 
8.78 
3.78 
3.75 
3.70 

3.68 
3.65 
3.68 
3.63 
3.58 



July. 



8.66 
8.50 
8.63 
8.48 
3.50 

3.50 
856 
356 
852 
3.50 

8.50 
8.48 
8.45 
8.43 
3.45 

3.45 
8.40 
888 
3.40 
3.40 

8.38 
3.40 
3.35 
8.33 
3.38 

330 
330 
320 
3. 35 
330 
3.13 



Aug. 



8.18 
8.10 
8.00 
8.10 
8.05 

3.96 
8 00 
306 
3.90 
3.93 

8.00 
3.95 
3.98 
3.96 
3.95 

3.88 
3.85 
3.80 
2.75 
3.80 

2.70 
3.75 
3.75 
3.73 
3.70 

3.68 
3.65 
3.63 
3.60 
3.58 
3.55 



Sept. 



358 
3.03 
3.60 
3.53 
3.60 

3.55 
3.50 
355 
3. 40 
3.38 

3.40 
3.45 
3.48 
3. 45 
3.43 

3.40 
3.38 
335 
3.40 
3.35 

3.35 
3.40 
3.35 
3.33 
3.40 

3.35 
3.50 
3. SO 
3.48 
3.45 



LAKX CHAMPLAnr AT BXmLIiraTOK, VT. 

Location. — On south side of roadway leading to dock of Champlain Transportation 
Co., at foot of King Street, Burlington. 

Records available.— May 1, 1907, to September 30, 1918. 

Gage. — Staff. Comparisons of gage readings indicate that zero of gage at Burlington 
is at practically the same elevation as that of gage at Fort Montgomery — 92.5 feet 
above mean sea level. Gage read by employee of the Champlain Transporta- 
tion Co. 

Extremes op STAOE.—Maximum stage recorded during year, 6.78 feet on April 10 
and 11; minimum stage recorded, 1.44 feet on September 14. 

1907-1918: Maximum stage recorded, 8.20 feet on April 7, 1913; minimum stage 
recorded, —0.25 foot on December 4, 1908. 

Ice. — Wider parts of Lake Champlain not usually frozen over until last part of Janu- 
ary. Occasionally closure does not occur until February and in some years it 
lasts only for a few days. The northern end of the lake above the outlet is usually 
covered with ice from the middle of December to the middle of April. 

Accuracy. — Gage read to himdredths once a day except Sundays from October 1 
to December 21 and from March 25 to April 20; readings at irregular intervals 
during the rest of the year. Crage readings made when the lake is rough subject 
to inaccuracies due to wave action. 

Cooperation. — Gage-height record fumis}ied through the courtesy of Mr. D. A. 
LoomiSy general manager of the Champlain Transportation Co. 



Digitized by 



Google 



94 



SUBFACE WATER SUPPLY, 1918, PABT IV. 



Daily gage height , infeet, of Lake Champlain at Burlingtony VU, for the year ending 

Sept. 30, '19 18. 



Day. . 


Oct. 


Nov. 


Der. 


Jan. 


Feb. 


•- 

Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


1.48 
1.50 
1.52 
1.56 
1.56 

1.58 


3. 10 
3.18 
3.20 

"3*23' 

3.21 
3.18 
3.18 
3.15 
3.13 

"3*65' 
2.98 
2.95 
290 

2.83 
2.76 

"2.'65' 
2.62 

2.58 
2.58 
2.55 
2.54 


2.38 






2.68 


5.30 
6.65 
6.14 
6.49 
6.61 

6.63 


6.14 
6.10 
6.04 
6.02 

6.88 
6.77 
668 
5.58 

6.45 


4.48 


"3.1*9* 


2.18 





2 






2.68 


1.52 


3 


2.35 
2.33 
2.32 

2.30 
2.25 
2.23 

"2.15' 

2.13 
2.08 
2.06 
206 
2.03 








4 








4.29 
4.24 


*3.'64' 


2.08 




6 






2.84 




6 






1.92 
1.92 




7 









4.10 





1.60 


8 


1.63 
1.64 
1.67 

1.67 
1.68 
1.68 








6.60 
6.65 
6.78 

6.78 
6.76 
6.75 




9 


1.58 










2.09 




10 






3.95 
3.90 


2.93 

2.80 
2.84 




11 

12 


1.68 




2.98 


'2.'i4* 


1.50 


13 






3.03 


6.36 
6.40 
6.48 

6.46 
6.39 


3.92 
3.95 


■* 


14 






::::::::::::: 


" "i.44 


15 


1.74 

1.74 
1.72 
1.70 
1.70 
1.73 








6.65 

6.65 
6.65 
6.70 
6.66 
6.61 


2.78 


2.10 
2.06 




16 








l.« 


17 .' 


2.01 
2.00 
200 
1.98 

1.98 








3. 83 
3.78 
3.73 


2.72 
2.71 




18 






2.99 
2.99 
2.99 






19 






2.02 
1.98 

**i.'92' 
1.86 




20 






1.67 


21 






6.16 
6.04 
4.96 
4.92 
4.82 

"'4.76' 
4.67 
4.60 




2.60 


1.70 


22 


1.79 
1.83 

1.87 
1.87 

1.95 
2.03 






3.35 


6.48 
6.53 




23 








*3.*43' 
3.45 

3.60 


2.52 
2.48 


1.76 


24 










1.82 


25 






2.03 


4.20 

4.42 
4.55 
4.67 
4.75 
4.87 


6.44 
6.37 


1.80 


26 


2.47 
2.47 
2.47 
2.43 
2.40 






2.30 
2.20 


**i.'75' 


2.06 


27 






2.34 


2.16 


28 






246 


29 


2. 35 
2.70 
3.00 










2.20 






30 








1.64 


2.76 


31 










































Note.— Thickness of ice 50 feet from dock: Jan. 9, 9| inches; Jan. 18. 11} inches; Jan. 21, 11) inches; Jan. 
28, 154 inches; Feb. 4, 18) inches; Feb. 11 and 18, 22 inches; Feb. 26, 234 inches: Mar. 4, 221 inches; Mar. 11, 
21 inches; Mar. 18, 22i inches; Mar. 25, 19 inches; Apr. 1, 13 Inches; lake was frozen over Jan. 24 and was 
clear of ice again on Apr. 10. 

OTTER GREEK AT MIDDLEBTTRT. VT. 

Location. — At railroad bridge half a mile south of railroad station at Middlebury, 
Addiflon Ck)unty, 3i miles below mouth of Middlebury River, and 3i miles above 
mouth of New Haven River. 

Drainage Area.. — 615 square miles. 

Records availablb.— April 1, 1903, to May 1, 1907, October 6, 1910, to September 
30, 1918. 

Gaoe. — Chain; read by Almon Lovett. 

Discharge measurements.— Made from a boat just below railroad bridge, at the 
stone-arch highway bridge just above the dam, or by wading. 

Channel and control. — Channel deep; current sluggish for several miles above 
the station. Control for low stages is gravel and boulder ripe about 800 feet 
below gage, probably somewhat shifting; control at high stages is near the dam 
800 feet farther downstream. 

Extremes of discharge. — Maximum stage recorded during year, 16.1 feet at 7.15 
a. m. March 30 (discharge, 3,500 second-feet); minimum stage recorded, 11.75 
feet at various times during the year (discharge, 202 second-feet). 

1903-1907 and 1910-1918: Maximum stage recorded, 21.07 feet March 30. 1913 
(discharge from extension of rating curve, about 8,000 second-feet); minimum 
open- water stage recorded, 11.45 feet September 15, 1913 (discharge, J38 second- 
feet). A somewhat lower discharge has possibly occurred at various times when 
the stage-discharge relation has been affected by ice. 
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IcB. — Ice fonna to a considerable Uiickneee at the gage and occasionally at the con- 
trol, affecting the stage-discharge relation. Winter discharge ascertained by 
means of gage heights, current-meter measurements, observer's notes, and 
climatic records. 

Regulation. — Probably little if any effect from operation of power plants above the 
station. Considerable storage has been developed on tributaries near the head- 
waters. 

AcciTRACT. — Stage-discharge relation apparently permanent during the year, except 
when affected by ice. Rating curve well defined between 200 and 4,000 second- 
feet. Gage read to quarter- tenths once daily. Daily discharge ascertained by 
applying daily gage height to rating table, with corrections for ice from December 
27 to March 23. Records good. 

Di$charge measurements of Otter Creek at Middlebttryy Vt., during the year ending Sept, 

SO, 1918. 



Date. 


Madeby- 


Oaw 
beij^t. 


DLv 
charge. 


Date. 


Madeby- 


Gaee DL<(- 
hei^t. charge. 

1 


Dec. 11 
Feb. 1 


M. R. Stackpole 

do 

do 


Feet. 

12.24 
a 12. 42 
a 13. 25 


278 


Apr. 2 
July 27 


M. R. StacVpole 

H. W. Fear 


Feet. 
15.82 
12.10 


320 


Mar. U 


592 









a Stage-di<id)arge relation affected by ice. 

Daily discharge, in second-feet, of Otter Creek at Middlehury, Vt., for the year ending 

Sept, 30, 1918. 



Day. 


Oct. 


Nov. 


I 


232 
283 
265 
265 
360 

403 
403 
408 
403 
381 

340 
320 
403 
450 
426 

475 
426 
426 
403 
450 

501 
381 
403 
403 
601 

740 
740 
775 
670 
955 
2,690 


2,510 
2. .510 
2,330 
2,060 
1,610 

1,190 
917 
775 
670 
610 

610 
450 
501 
475 
475 

403 
450 
450 
320 
403 

426 
426 
501 
705 
640 

450 
340 
381 
340 
283 


2 


3 


4 


5 


6 


7 


8 


9.. 


10.: 


11 


12 


13 


14 


15 


^? 


18 


19 


» 


21 


22 


23 


24.... 


S 


28 


27 


28 


29 


30 


31 





Dec. 



Jan. 



501 
360 
450 
426 

403 
320 
403 
301 
202 

360 
301 
265 
320 
360 

381 I 
265, 
32U I 
360 I 
403 

403 I 
381 
360 I 
283 I 
283 

283 ; 
300 

280 
360 
28b 
220 j 



230 
210 
210 
220 
250 

220 
210 
220 
210 
280 

280 
300 
280 
280 
220 

300 
320 
320 
320 
320 

220 
220 
230 
230 
260 

300 
340 
340 
280 
250 
280 



Feb. 



2P0 
280 
280 
280 
220 

220 
250 
250 
230 
250 

250 
230 
250 
320 
900 

500 

1,250 

1,100 

960 

960 

2,300 
2,200 
2,200 
1,950 
2,100 

2,500 
2,400 
2,400 



Mar. 



2.400 
2,500 
2,400 
2,200 
1,800 

1,350 

1,100 

880 

740 

660 

580 
520 
520 
660 
1,200 

1,100 

740 

740 

1,100 

1,700 

2,100 
2,300 
2,500 
2,690 
2,780 

2,780 
2,960 
3,050 
3,140 
3,500 
3.320 



Apr. May. 



3,230 
3,320 
3,320 
3,230 
3,140 

3,140 
3,050 
2,960 
2,870 
2,600 

2,600 
2,510 
2,420 
2,060 
1,970 

1,970 
1,970 
1,970 
1,970 
1,970 

1,880 
1,970 
2,060 
2,150 
2,060 

1,970 
1,790 
1,520 
1,360 
1,360 



1,140 
1,700 
1,790 
1,610 
1,360 

1,030 
955 
917 

1,030 
880 

1,190 
1,150 
1,150 
2,600 
2,510 

2,330 
2,150 
1.700 
1,190 
992 

1,070 

1,110 

OS,") 

810 

670 

670 
640 
740 
810 
810 
810 



June. 



810 
670 
555 
450 
426 

426 
450 
610 
555 
528 

610 
670 
055 
,110 



670 
475 
450 
403 
403 

360 

360 

5.)5 

1,360 

1,440 



670 
528 
450 
450 



July. 



320 
360 
403 
340 
301 

320 
340 
360 
450 
450 

450 
501 
670 
381 
810 

640 
501 
501 
475 
450 

381 
320 
320 
340 
320 

320 
320 
283 
265 
202 
283 



Aug. Sept. 



283 
248 
232 
232 
202 

248 
265 
248 
381 
501 

360 
283 
283 
320 
403 

403 
360 
301 
218 
232 

283 
248 
265 
248 
248 

217 
202 
248 
265 
265 
283 



320 
360 
403 
360 
320 

301 
320 
301 
248 
265 

301 
301 
301 
320 
301 

248 
301 
426 
528 
555 

640 
775 
880 
640 
1,030 

775 
2,330 
2,240 
1,970 

1,880 



NoTi.— Stage^iischaree relation a^ected by ice Dec. 27 to Mar. 23. Determination of discharge for this 
period based on gage heights ccxrected for effect of ice by means of'two discharge measurements, obso-ver's 
notes, and weather records. 
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Monthly discharge of Otter Creek at Middlebwry, Vt., for the year ending Sept. SO, 1918. 
[Drainage area, 615 square miles.] 



• 


Discharge in second-feeC. 


(depth in 
incneson 
drainage 

ar«a>. 


Month. 




Minimum. 


Mean. 


Per 
square 
mUe. 


October *. 


2,090 

2,510 

501 

340 

2,500 

3,500 

3,320 

2,000 

1,440 

810 

501 

2.330 


232 
283 
202 
210 
220 
520 
1,360 
640 
360 
202 
202 
248 


525 

807 

339 

263 

958 

1,810 

2,350 

1,250 

644 

399 

284 

665 


a854 

1.31 

.551 

.428 

1.56 

Z94 

3.82 

2.03 

LOS 

.649 

.462 

1.08 


a$< 


November 


L4A 


December 


M 


January 


.49 


Febnitiry 


L62 


March 


3.39 


April 


4.25 


mSjT . :....::: 


2L24 


June 


LIT 


July 


.75 


August 


.53 


September .... 


L20 






The year 


3,500 


202 


854 


1.39 


la'S 







wnroosKz kzvsb at movtpelieb, vt. 

Location. — 1 mile downstream from Central Vermont Railway station in Montp«lier, 
Washington County, about three-eighths mile above mouth of Dog Jliver and 1} 
miles below mouth of Worcester branch. 
Drainage area. — 420 square miles. 

Records available. — May 19, 1909, to September 30, 1918. 

Gage. — Gurley seven-day water-stage recorder on right bank, installed July 4, 1914; 
gage heights referred to datum by means of a hook gage inside the well; an out- 
aide staff gage is used for auxiliary readings; records June 16 to July 3, 1914, ob- 
tained from the staff gage. Chain gage at highway bridge just above the Central 
Vermont Railway station used from May 19, 1909, to June 30, 1914. 
Discharge measurements. — ^Made from a cable, or by wading. 
Channel and control. — Channel deep and fairly uniform in section at the gage; 

control is formed by sharply defined rock outcrop about 500 feet below gage 
Extremes op discharge. — Maximum open-water stage during year, from water- 
stage recorder, 11.45 feet at 9 p. m. October 30 (discharge from extension of rating 
curve, 8,780 second-feet); minimum stage from water-stage recorder, 2.95 feet at 
7 a. m. July 26 and 8 a. m. August 29 (discharge, 42 second-feet). 

1909-1918: Maximum stage determined by leveling from flood marks pra^served 
on building near present gage, 17.31 feet, April 7, 1912 (discharge n«t detenpined) ; 
minimum stage from water-stage recorder 1914-1918, 2.77 feet, August 13, 1914, 
and October 24, 1915 (discharge, 19 second-feet). 
Ice. — Stage-discharge relation seriously affected by ice during the winter; discharge 
ascertained by means of gage heights, current-meter measurements, obeen-er's 
notes, and climatic records. 
Regulation. — Operation of power plants on main stream and tributaries above su- 

ations in stage. ^ 

on practically permanent except when affected by 
led between 30 and 5,000 second-feet. Operation 
tory during the year, except during part of October 
temporarily removed for cleaning; Sanborn water- 
r 16 to December 17. Daily dischaige determined 
pt for high stages and the period November 16 ti) 
fage heights were used. Open- water record* good; 
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Discharge measurements of Winooski River at Montpelier^ Vt., during the year ending 

Sept. 30, 1918. 

[Made by M. R. Staokpole.] 



Date. 



Oct. 31. 
Dec. 18 
Jan. 25. 



FeH. 

7.57 
a4.80 
a5.06 



Dis- 
charge. 



Sec.'ft, 
8,460 

276 



Date. 



Mar.l. 
Mar. 26 
Apr. 12 



Gage 
bd^t. 



FeH. 
a6.06 
07.23 
5.69 



Dis- 
charge. 



Sec.'ft. 
66» 
1,650 
1,610 



o Stage-discharge relation affected by Ice. 

Daily discharge, in second-feet, of WinoosH River at Montpelier, Vt., for the year ending 

Sept. SO, 1918. 



Dnj. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


255 
270 
215 
255 
500 

620 
320 
280 
390 
320 

210 
320 
620 
370 
340 

440 
420 
280 
210 
960 

660 
370 
240 
320 
900 

820 
720 
860 
720 
3,700 
3,460 


1,600 

1,100 

860 

680 

620 

560 
520 
470 
440 
390 

500 
370 
260 
195 
240 

300 
284 
264 
312 
2GH 

316 
345 
345 
312 
231 

219 
207 
183 
186 
210 


276 
284 
320 
345 
325 

284 
268 
272 
237 
290 

290 
220 
260 
260 
250 

170 
250 
240 
240 
210 

240 
220 
185 
240 
210 

200 
176 
186 
145 
115 
125 


150 
156 
110 
140 
130 

65 
110 
75 
75 

88 

105 
120 
120 
180 
165 

185 
210 
185 
210- 
220 

196 
185 
250 
230 
195 

195 
170 
145 
190 
140 
160 


155 
145 
98 
110 
125 

126 
130 
180 
115 
130 

150 
155 
185 
250 
310 

310 
310 
310 
310 
400 

700 
580 
480 
380 
360 

910 
1,200 
1,060 


760 
620 
560 
470 
440 

420 
400 
370 
320 
400 

370 
370 
400 
400 
400 

370 
400 
600 
640 
1,600 

1,*150 
2,000 
2,400 
1,800 
1,800 

1,800 
1,400 
1,700 
2,900 
2.300 
2,900 


4,200 
5,950 
4,600 
2,fi00 
2,000 

1,700 
1,900 
2,000 
2,450 
1,960 

1,580 
1,440 
1,480 
1,780 
1,900 

1,900 
1.700 
1,760 
1,360 
1,180 

1.180 
1,860 
1,600 
1,440 
1,160 

1,000 

990 

960 

1,000 

1.280 


1,360 

1,300 

1,040 

850 

700 

640 
640 
600 
530 
510 

1,040 
750 
1,240 
2,350 
1,320 

880 
720 
620 
560 
560 

620 
440 
455 
400 
335 

340 
660 
670 
440 
840 
660 


960 
1,020 
530 
350 
310 

270 
760 
670 
395 
395 

330 
760 
1,120 
620 
435 

350 
315 
295 
265 
236 

220 
225 
430 
405 
340 

260 
235 
200 
156 
205 


246 
360 
270 
194 
220 

150 
172 
245 
216 
200 

246 
260 
250 
385 
340 

240 
186 
195 
200 
165 

106 
170 
140 
126 
100 

100 
91 
74 
108 
118 
130 


130 
120 
100 
60 
106 

77 

92 

100 

2,900 

1,160 

600 
330 
240 
630 
925 

366 
275 

184 
210 
176 

156 
136 
142 
134 
93 

140 
128 
118 
102 
114 
102 


200 


2 


144 


3 


180 


4 


150 


5 


136 


6 


160 


7 


158 


8 


130 


9 


152 


10 


120 


11 


124 


12 


118 


13 


154 


14 


225 


15 


154 


16 

17 


164 
180 


18 


325 


19 


640 


ao 


320 


21 


1,080 


22 


690 


23 


395 


24 


890 


26 


780 


25 


2,000 


27 


3,000 

1,420 

900 

670 


28 


29 

30 


31 









Note— Stage-discharge relation affected by ice Dec. 10 to Mar. 28; discharge for this perio<l computed 
from gage heights corrected for effect of ice by means of four disctiarge measurements, observer's notes, and 
weatfier records. Discharge estimated Oct. 6-29, Nov. 3-16, 29-30. 
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Monthly discharge of WinoosH River at MontpelieTy Vt.f/or the year ending Sept. SO, 1918. 
[ Drainage area, 420 square miles.] 



Month. 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year 



Discharge in second-feet. 



Maximum. 



3,700 

l,fiOO 

345 

250 

1,200 

2,900 

5,950 

2,350 

1,120 

385 

2,900 

3,000 



5,950 



Minimum. 



210 
183 
115 
65 
98 
320 
930 
335 
156 
74 
00 
118 



60 



Mean. 



657 
423 
237 
157 
343 



773 
435 
193 
321 
525 



586 



Per 
square 
mile. 



1.56 
1.01 
.564 
.374 
.817 
2.50 
4.59 
1.84 
1.04 
.459 
.764 
1.25 



1.40 



Run-off 
(depth in 
incoesoo 
drainage 
area). 



l.U 
.65 
.43 
.-» 
2.ffi 
5.12 
2.12 
1.16 
.S3 
.88 
L4D 



1&95 



DOa RIVER AT irORTHnEIJ>. VT. 

Location. — At highway bridge near Norwich University campus in Northfieid, 
. Washington County. Union Brook joins Dog River a short distance below station. 
Drainage area. — 47 square miles. 

Records available.— May 14, 1909, to September 30, 1918. Records from May 14, 
1909, to August 22, 1910, obtained at lower highway bridge; those from August 
23, 1910, to date, at present location. 
Gages. Water-stage recorder on left bank below highway bridge; gage heights refened 
to gage datum by means of a hook gage inside the well. Inclined staff on left 
bank read by Florence C. Doyle from August 30 to September 30, 1918. 
Discharge measurements. — Made from highway bridge or by wading. 
Channel and control.— Bed composed of gravel and alluvial deposits; subject to 

Blight shifts. 
Extremes of DfscHAROE.— Maximum stage during year, from water-stage recorder, 
about 5.05 feet on April 2 (discharge, 960 second-feet); minimum stage, from 
water-stage recorder, 0.85 foot at 11 p. m. August 3 (discharge, 8 eecond-feet). 

1910-1918: Maximum stage recorded at present site, 8.5 feet March 25, 1913 

(discharge, 3,400 second-feet); minimum stage recorded, 0.60 foot September 10 

and 11, 1913 (discharge, 3.0 second-feet). At the lower gage, 1909-10, flow was 

practically zero at various times when water was held back by dam above gage. 

IcE. — River frozen over during winter; stage-discharge relation affected for diort 

periods. 
Accuracy.— Stage-discharge relation fairly permanent except when affected by ice. 
defined below 600 second-feet. Operation of water-stage re- 
ry during a considerable part of the year as shown in footnote 
able. Daily discharge ascertained by applying to rating table 
leights determined by inspecting recorder graph, and from 
(staff gage readings to quarter- tenths twice daily). Records 
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DiMdmge measwrementB of Dog River at Northfidd^ Fit., during the year ending Sept. 30, 

1918. 



Date. 


Hade by- 


bd^t. 


Di9- 

diarge. 


Date. 


Hadet^y^ 


^i. 


Dis- 
charge. 


Oct, 31 
Not. 16 
Dec. 18 


M. R. Staokpole. 

do 

do 

do 


Fea. 

3.10 

1.61 

a 1.46 

al.20 


40.5 
28.6 
21.5 


Feb. 28 
Apr. 12 
July 26 
Aug. 20 


M. R. Staokpole. 

do 

H. W.Fear 


Fea. 

02.50 
2.75 
.02 
1.01 


8(c.'ft. 
162 
213 
0.4 


Jan. 24 


J. W. Moulton. 


11.8 









a Stage-discbarge relation affeoted by ice. 

Daily dis(^iarge, in Becond-feet, of Dog River at Northfield, Vt, for the year ending Sept. 

SO, 1918. 



Day. 


Oct. 


Nov. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept.. 


1 


16 
12 
12 
18 
80 

80 
25 
10 
10 
17 

10 
20 
63 
34 
34 

41 
S2 
26 
23 
44 

38 
30 
27 
33 
12^ 

61 
46 
128 
70 
627 
327 


108 
153 
127 
106 
08 

80 
85 
76 
74 
78 

65 
•63 
54 
53 
40 

51 
48 
48 
50 




570 
780 
585 
800 

ao2 

255 

816 
815 
800 


157 
185 
110 
104 
05 

00 
80 
85 
80 
81 

138 
101 
158 
240 
155 

124 
106 
04 
83 

76 

75 
67 




28 
28 
21 
18 
16 

14 
15 
14 


10 
0.6 
8.6 
8.4 
^0 

8.8 

I?" 

106 
66 

48 

67 


83 


2 


16 


3 


13 


4 


12 


5 


13 


6. 


10 


7 


10 


8 


14 





14 


10 






12 


11 










12 


12 










14 


13 






68 
50 
40 

34 
28 
27 
24 
22 

20 
37 
43 
87 
30 

23 
20 
10 
10 
82 




16 


14 






10 


15 




, 


14 


16 










16 


17 










10 


18 










32 


19 










47 


ao 










62 


21 




237 
304 
304 
281 
281 

264 
225 
235 
281 
315 
444 


227 
270 
220 
217 
160 

146 
145 
223 
186 
207 






107 


22 






40 


23 






35 


24 






54 


25 






48 


26 -. 


0.8 
0.8 
0.6 

10 

13 

11 


11 
11 
12 
12 


268 


27 


257 


28 


100 


20... 


104 


30 


83 


31 















Non.— Stage-disc] 
stase recorder not oj 



relatioir affected by ice from last part of November to about Mar. 20. Water- 
Nov. 20 to Mar. 20, Apr. 10-20, May 5^, 23-3l7June 1-12, July 0-25 and Aug. 
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Monthly diacharge of Dog River at Northfield, Vt,, for the year ending Sept. 30, 191S. 



[Drainage area, 47 square mUea.) 










Discharge In seoond-feet. 


Run-oir 
(depth In 
fncoesoD 
drainage 

area). 


lIOQth. 


ouiximum. 


MlfliUk^ilH^ 


Mean. 


Per 
square 
mile. 


i>ctober 


627 
198 


12 


63.3 
61.0 
2&0 
17.5 
42.6 

138 

285 • 
99.2 
39.5 
16.7 
25.3 
53.7 


1.35 
1.30 
.696 
.372 
.904 
Z94 
6.06 
2.11 
.840 
.355 
.538 
1.14 


L56 


November 


1.45 






.69 


Jftnuftry . 






.43 


February 






.94 


March 


444 

760 
249 




3.39 


April 


145 


6.76 


M^:::::::;:::::::::::::::::::::::::::::::::: 


X43 


June 


19 
9.6 

a4 

12 


.94 


July 




.41 


August..... 


196 
268 


.63 


September 


1.37 






The yew" 


780 




72.3 


1.54 


20L8B 









Note.— Discharge estimated by comparison with Winooski River at Montpelier and White River at 
West Hartford as loUows: Nov. 20-80, 25 second-feet; Dec. 1-31, 28 second-feet; Jan. l-31,17.58eoond4wt; 
Feb. 1-28, 42.5 second-feet; Mar. 1-20, 65ieoond-feet; Apr. 10-20, 240 second-feet; May 23^1, 68 seooxtd-fcH; 
June 1-12, 51 second-feet; July 9-25, 18 Moond-feet; Aug. 15-26, 19 second-feet. Use was also made of three 
discharge measurements obtained during December, January, and February in making estimates of flov 
during the winter. 

LAM OnXB BIVER AT GADTS FALLS. VT. 

Location. — About one-fourth mile below power plant of MorriBville Electric Li^t ft 
Power Ck)., at what was formerly known as Cadys Falls, 2 milee downstream from 
Morrisville, Lamoille County. 

Drainage area. — 280 square miles. 

Becords available. — September 4, 1913, to September 30, 1918. A station ww 
maintained at highway bridge near power plant at Cadys Falls from July 28, 
1909, to July 13, 1910. 

Gages. — Friez water-stage recorder on right bank one-fourth mile below highway 
bridge at Cadys Falls. Gage heights are referred to gage datum by means of a 
hook gage inside the well; an outside staff gage is used for auxiliary readings. 

Discharge measurements. — Made from a cable or by wading. 

Channel and control. — Channel smooth gravel; well-defined gravel control 500 
feet downstream from gage. 

Extremes of discharge. — Maximum open-water stage during year, from water- 
stage recorder, 10.66 feet at 7.45 p. m. October 30 (discharge, from extension of 
rating curve, about 7,430 second-feet); minimum stage, from water-stage record- 
er, 1.85 feet at 1 p. m. August 18 (discharge, 52 second-feet). 

1913-1918: Maximum stage recorded October 30, 1917; minimum stage re- 
corded, 1.82 feet August 17, 1914 (discharge, 50 second-feet). 

Ice. — River freezes over during extremely cold weather; stage-dischaige relation 
slightly affected by ice. Discharge determined from gage heights with correc- 
tions for backwater based on current-meter measiu*ement8, observer's notes, and 
climatic records. 

Accuracy. — Stage-discharge relation practically permanent, except when affected 
by ice. Rating curve well defined. Operation of water-stage recorder satis- 
factory throughout year except for periods during the winter when clock would 
not run on account of extreme cold. Daily discharge ascertained by disduige 
integrator. Records good. 
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Dueharge measurerMnU of Lafnoille River at Cadys Falls ^ Vt.^ during the year ending 

Sept. SO, 1918. 



Date. 


Madeby- 


bd^t. 


Dis- 
ofaarse. 


Date. 


'Made by-. 


bd^t. 


Dis- 
dutrge. 


D«;. 15 

Mar. 3 

27 


M.B.8tackpole 

do 

do 


Feet. 
•2.39 
413.35 
•3.80 


Sec-ft. 
167 
397 
804 


Apr. 11 

11 

July 25 


M. B. Staokpole 

do 

H. W.Fear 


Feet, 
4.42 
4.28 
2.22 


8ee.-ft. 

1,150 

1,080 

147 









a Staga^liscbarge relatioD affected by ice. 

DoHy discharge ^ in seamd-feety of Lamoille River at Cadys Falls, Vt.ffor the year ending 

Sept, SO, 1918, 



Day. 



1. 
2. 
3. 
4. 
5. 

«. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 

ao. 
n. 

22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



Oct. 



885 

330 
260 
430 
740 

060 
640 
480 
660 
406 

400 
365 
780 
530 
485 

720 
510 
390 
350 
1,000 

700 
485 
405 
415 
780 

640 
510 
980 
820 
8,800 
4,100 



Nov. Dec. 



1,500 

1,020 

820 

680 

610 

550 
530 
455 
420 
425 

530 
445 
306 
300 



326 
270 
240 
275 
260 

300 
330 
345 
430 
345 

260 
220 
220 
225 
240 



275 
250 
230 
240 
235 

230 
230 
200 
210 
220 

220 
200 
200 
200 
200 

200 
200 
200 
200 
200 

200 
200 
220 
200 
190 

200 
200 
200 
200 
200 
220 



Jao. 



240 
200 
220 
200 
240 

220 
200 
200 
200 
200 

190 
190 
190 
190 
170 

170 
170 
170 
155 
155 

155 
140 
140 
140 
125 

125 
140 
155 
190 
170 
190 



Feb. 



190 
190 
200 
200 
200 

220 
220 
220 
240 
200 

190 
170 
140 
140 
155 

220 
240 
250 
220 
290 

520 
600 
540 
390 
290 

440 
880 
780 



Mar. 



560 
430 
370 
370 
290 

270 
250 
240 
450 
450 

490 
430 
350 
270 
270 

220 
200 
270 
350 
410 

600 
1,100 
1,750 
1,250 

970 

970 
840 
720 
900 
1,500 
1,950 



Apr. 



150 
550 
900 
100 
520 

260 
520 
760 
100 
520 

160 i 

040 

990 

100 

420 

740 
520 
380 
990 
820 



820 
1,520 
1,460 
1,240 

940 

740 
570 
700 
740 
1,080 



1,080 
990 
600 
620 
495 

470 
495 
440 
405 
385 

800 

580 

820 

2,250 

1,080 

700 
680 
410 
330 
325 

325 
330 
720 
485 
340 

250 
340 
380 
325 
710 
550 



June. 


July. 


Aug. 


590 


184 


110 


630 


290 


104 


380 


300 


100 


300 


220 


90 


265 


176 


98 


240 


170 


116 


720 


184 


110 


550 


198 


132 


350 


184 


465 


315 


172 


330 


280 


190 


235 


820 


164 


174 


1,520 


198 


164 


800 


255 


152 


500 


275 


162 


435 


200 


178 


290 


158 


142 


425 


174 


114 


480 


158 


122 


246 


122 


120 


140 


05 


144 


215 


87 


140 


390 


116 


, 130 


410 


124 


104 


345 


114 


96 


.296 


104 


110 


255 


99 


112 


225 


85 


85 


220 


86 


100 


230 


162 


104 




140 


no 



Sept. 



196 
140 
112 
114 
112 

118 
130 
100 
120 
120 

112 
112 
112 
230 
151 

136 
215 
255 
330 
210 

490 
335 

740 
770 

950 

2,500 

1,.')60 

540 

520 



NOTC—Stage^lisobarge relation affected by ice from Dec. lO to Mar. 31; determination of discbarge for 
this period based od gage lieigbts corrected for effect of ice by means of three discbarge measurements, 
observer's notes, and weather records. Discharge estimated Dec. 3, 6-8, and for several short periods 
<laiingUM winter. 
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Monthly discharge of Lamoille River at Cadys FdHs^ Vt.^for the year ending Sept. SO, 2918. 
[DninagB area, 380 square miles.) 



Month. 



Disdiarge in second-feet. 



Maximum. 



Mean. 



Per 
square 
mUe. 



Run-off 
<depth in 
incneson 



October 

November 

December 

January 

Feteuary 

March 

April 

May 

June 

July 

August 

September 

The year 



4,100 

1,500 

275 

240 

880 

1,060 

4,550 

2,250 

1,520 

300 

4d5 

2,500 



960 
220 
190 
125 
140 
200 
670 
250 
140 
85 
85 
100 



701 
440 
212 
170 
905 
829 
1,510 
004 
432 
167 
144 
394 



2.82 
1.57 
.757 
.630 
1.00 
2.25 
5.30 
2.16 
1.64 
.506 
.614 
1.41 



4,550 



483 



1.72 



3.26 

1.75 

.87 

.74 

L14 

2.59 

6.01 

3.49 

1.72 

.69 

.50 

1.57 



23.41 



QREEir RIVB& AT QARTJXLD, VT. 

Location. — At site of old dam above highway bridge at Garfield village, town of 
Hyde Park, Lamoille County. Green River ia tributary to I^moille River about 4 
miles east of Morrisville. 

Drainage area. — 20 square miles (roughly approximate). 

Records available.— January 3, 1915, to September 30, 1918. 

Gage.— Inclined staff on left bank in pool back of weir; read by P. M. Trescott. 

Discharge measurements. — Standard sharp-crested weir of compound section: 
length of crest at gage height 0.00 is 9.0 feet; at gage height 0.83 foot, length of 
length of crest is increased 11.17 feet. Current-meter measurements made at 
footbridge about one-half mile downstream from weir, and at old bridge about 
one-half mile above weir. 

Channel and control. — A pool of considerable size is formed in the old mill pond 
back of the weir; at ordinary stages the velocity of approach to the weir is very 
small. Some water leaks around the weir in the old tailrace on left bank. 

Extremes of discharge. — Maximum stage recorded during year, 3.03 feet at 9 a. m. 
October 31 and 6 p. m. April 2 (dischaige, from extension of rating curve, about 
306 second-feet); minimum stage recorded, 0,29 foot August 28, 30, and 31 (dis- 
charge, 4.7 second-feet). 

1915-1918: Maximum stage recorded, 3.6 feet at 9 a.m. April 12, 1915 (discharge 
from extension of rating curve, about 436 second-feet); minimum stage recorded, 
0.29 foot August 28, 30, and 31, 1918 (discharge, 4.7 second-feet.) 

Ice.— Weir and weir crest kept clear of ice during winter; stage-discharge relation 
not affected by ice. 

Regulation. — An old timber dam about 2 miles upstream affects flow to some extent 
The dam leaks by an amount somewhat greater than the low-water flow. During 
prolonged low stages the surface of water in pond (103 acres) falls below crest o( 
dam ; subsequent increased flow into pond is retained until water again flows over 
crest, when the increased flow is apparent at gaging station. 

Accuracy. — Stage-discharge relation practically permanent. Rating curve baspd 
on weir formula, Q =3.33 LH f with corrections determined from current-meter 
measurements, and with logarithmic extension above gage height 1.90 feet 
(5age read twice daily to hundredths. Daily dischaige ascertained by applying to 
rating table mean daily gage height. Records good below 130 second-feet; 
at the higher stages the weir is flooded and results are somewhat uncertain. 
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OoopBRATiox. — Gage-height records furnished by C. T. Middlebrook, consulting 
engineer, Albany, N. Y. 

EHscharge measuremmts of Green River at Garfield^ Vt., during the year ending Sept, SO, 

1918, 

(Made by H. W. Fear.) 




• Measurement made at old bridge one^ialf mile above gage. 
kMeasuremcnt made at footbrid^ one-half mile below gage. 

Daily discharge, in iecond-feet, of Green River at Garfield^ VL^for the year ending Sept. SO, 

1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


17 
21 
27 
32 
35 

51 
49 
46 
49 
41 

37 
33 
38 
34 

35 

49 
47 
37 
31 
46 

60 
43 
35 
34 
39 

43 
38 
51 
56 
130 
264 


126 
81 
62 
47 
43 

38 
34 
32 
29 

28 

27 
26 
25 
24 
23 

23 
22 
21 
21 
20 

20 
21 
22 
21 
22 

18 
17 
17 
17 
16 


16 
17 
17 
17 
17 

15 
15 
15 
16 
15 

13 
13 
13 
14 
14 

13 
13 
13 
14 
14 

14 
13 
13 
13 
13 

12 
12 
12 
12 
11 
11 


11 
11 
10 
10 
10 

11 
11 
11 
10 
9.7 

9.3 
9.7 

10 

IC 

10 

10 
10 
10 
10 
9.7 

9.7 
10 
10 
10 
10 

10 

10 
9.7 
9.7 
9.7 
9.7 


9.7 
9.7 
9.7 
9.3 
8.7 

8.4 
8.4 
8.0 
8.4 
8.7 

8.7 
9.0 
9.7 

10 

10 

10 
9.7 
9.7 
9.7 

12 

12 
11 
11 
10 
10 

13 
12 
12 


11 
11 
11 
11 
12 

12 
12 
12 
12 
13 

14 
15 
14 
14 
14 

14 
14 
14 
15 
17 

22 
30 
34 
22 
29 

43 

60 
62 
65 
69 
90 


163 
271 
286 
207 
163 

138 
149 
170 
172 
130 

106 
91 
79 
100 
159 

197 
181 
163 
95 
74 

78 
117 
131 
110 

77 

64 
69 
70 
71 
74 


84 
87 
68 
50 
40 

34 
40 
32 
30 
32 

62 
68 
72 
210 
117 

68 
49 
39 
32 
28 

30 
28 
33 
32 
28 

26 
35 
40 
40 
70 
64 


63 
57 
39 
26 
20 

18 
27 
60 
68 
32 

26 
47 
98 
68 
51 

38 
32 
27 
25 
23 

21 
23 
25 
26 
26 

23 
^ 22 
20 
25 
20 




20 
20 
19 
18 
17 

16 
19 
18 
19 
17 

17 
17 
17 
21 
18. 

16 

13 

10 
9.7 
9.0 

8.4 
8.0 
7.7 
7.4 
7.4 

7.1 
7.1 
6.9 
6.6 

23 

16 


15 
14 
13 
13 
13 

12 
14 
14 
22 
16 

14 
13 
12 
12 
12 

11 
11 
10 
10 
9.7 

9.3 
9.3 
8.4 
5.7 
5.6 

5.5 
5.2 
4.9 
6.2 
4.7 
4.7 


8.4 


2 •.... 


6.3 


3 


6.0 


•4w 

5 

« 

7 

8 

9 

10 

11 


6.7 
6.7 

8.7 
6.6 
6.3 
S.O 
6.3 

6.0 


12 


6.0 


13 

14 


7.1 

8.4 


15 

16 ;. 


7.1 
7.1 


17 

18 

19 

20 

21 


11 
11 
12 
13 

26 


22 


21 


23 


22 


24 


89 


25 


64 




68 


Z/ 


188 


%' 


146 


2J 


82 


30 


51 


31 









Monthly discharge , in second-feet, of Green River at Garfield, Vl.,for the year ending Sept, 

SO, 1918. 



Month. 




Minimum- 

17 
16 
11 
9.3 
8.0 
11 
64 


Mean. 


Month. 


Mft-rimnm 


Jainimum. 

26 
18 
6.6 
4.7 
6.7 


Mean. 


October 


264 
126 
17 
11 
13 
90 
286 


40.9 
31.4 
13.9 
10.1 
9.05 
26.4 
132 


May 


210 
98 
23 
22 

188 


53.6 


November 


June ........ T . . 


35 6 


December. ..... 


July 


14 


January 

February 


August 


10 6 


September 


28.7 


Aprfl. 


The year.... 


286 


4.7 


34.6 
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StJRFAC^E WATER SUPPLY, IMS, PART IV. 



M ISSISQXrOI BIVE& HBAR RIGHFOaD, VT. 

Location. — ^About 3 mile^ doMmstream from Richford, Franklin County, 3 miles bdow 
mouth of North Branch, and 2 milee above mouth of Trout River. 

Drainage area. — 445 square miles. 

Records available.— May 22, 1909, to December 3, 1910, and June 26, 1911, to 

' September 30, 1918. 

Gage. — Gurley water-stage recorder on left bank, about one-fourth mile above high- 
way bridge; chain gage on highway bridge used. from June 26, 1911, to July 31, 
1915. From May 22, 1909, to December 3, 1910, gage was just below plant of the 
Sweat-Comings Co. in Richford. 

Discharge measurements. — ^Made from highway bridge or by wading 

Channel and control. — Channel deep; b&nks not subject to overflow; stream bed 
composed of gravel, boulders, and ledge rock. Control is sharply defined by rock 
outcrop about 100 feet below gage. 

Extremes op discharge. — Maximum stage during year, 17.64 feet on April 1 
determined by levels from high-water mark (stagendischaTge relation affected by 
ice); minimum stage, from water-stage recorder, 2.16 feet at 4 p. m. Aug:ufit 30 
discharge, 44 second-feet). 

1911-1918: Maximum stage recorded April 1, 1918; minimum stage recorded, 
4.15 feet by chain gage, July 14, 191 1 (discharge, 8 second-feet). 

IcB. — Stage-discharge relation usually affected by ice from December to March; 
dischai^ge determined from gage heights corrected for backwater by means of 
current-meter measurements, observer's notes, and weather records. 

Regulation. — Considerable daily fluctuation at low stages caused by operation of 
power plants at Richford. 

Accuracy. — Stage-dischaige relation practically permanent except when affected 
by ice. Rating curve fairly well defined below 6,000 second-feet. Operation 
of water-stage recorder satisfactory during the year except as indicated in foot- 
note to daily-diBcharge table. Daily dischaige ascertained by applying to rating 
table mean daily gage height determined by inspecting recorder sheets; deter- 
minations for periods for which no record was obtained are based on comparison 
with records of flow of streams in adjacent drainage basins. Records good for 
periods when water-stage recorder was in operation, and fair for other periods 
and during the winter. 

Discharge measurements of Missisquoi River near Richford^ Vt.y during the year ending 

Sept. SO, 1918, 



Date. 



Oct. 
Dec. 
Jan. 
Mar. 
Apr. 



Made by— 



. R. Stackpolo.. 

..do .::.... 

..do 

..do 

..do 

..do 



Oaee 
lelght. 



helg] 



Feet. 
4.09 
a4.28 
4.69 
a 6. 48 
o 13. 49 
o 13. 69 



DIs- 

charge. 


Date. 


Made by— 


Qace 
hedi^t. 


Dis- 
charge. 


315 
160 


Apr. 8 

9 

1 July 24 

Aug. 31 

31 


M. R. Stackpole 

do 

H. W.Fear 


Fett. 
7.17 
7.69 
3.91 
2.20 
2.35 


4000 
2M 


760 


J.W.Moulton 


51 


4,730 
4,800 


do 


84 



a StagoKlischarge relation affeeted by ice. 
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yatly disdwrge, in second-feet ^ of Missisquoi River near Richford^ Vt^for the year ending 

Sept. SO, 1918, 



rhity. 



Oct. 



Nov. 



Dec. 



Jan 



Feb. 



Mar. 



Ajw. 



May. 



Jane. 



July. 



Aug. 



Sept. 



L. 
I.. 
L, 
I.. 
5., 

B. 
7. 

8. 

».. 
0. 

1. 
2. 
3. 
4. 
5. 

l«. 

17. 
18. 
19. 
BO. 

n. 

22. 

u. 

24. 
25. 

». 
27. 
28. 
39. 
30 
31 



770 
1,140 

890 
1,140 
1,520 

1,680 
1,360 
1,060 
1,200 
960 

740 
750 
770 
905 
1,140 

1,920 

1,360 

960 

830 

2,240 

1,880 

1,200 

960 

830 

1,640 

1,880 
1,280 
1,440 
1,800 
5,760 
6,720 



5,280 
2,500 
1,7» 
1,360 
1,100 

995 
800 
830 
770 
740 

080 
650 
635 
665 
496 

510 
460 
440 
500 
500 

575 
586 
860 
740 
500 

400 
350 
320 
320 
350 



600 
420 
440 
420 

380 
320 
280 
300 
300 

300 
320 
320 
320 
320 

280 
300 
300 
300 
300 

260 
230 
200 
230 
300 

280 
170 
170 
120 
120 
120 



185 
170 
145 
130 
170 

170 
185 
160 
82 
120 

1» 
120 
130 
145 
160 

220 
200 
185 
185 
185 

200 
185 
130 
170 
120 

130 
160 
170 
145 
160 
130 



82 

160 

160 

, 130 

94 

72 
120 
145 
160 
160 

170 
170 
160 
130 
82 

72 
145 
600 
700 
900 

960 

1,100 

1,100 

700 

410 

700 
1,150 
1,100 



1,050 

1,000 

960 

900 

820 

760 
700 
660 
500 
460 

420 
360 
380 
300 
280 

260 
260 
300 
340 
380 

560 
1,500 
3,200 
2,800 
2,400 

2,200 
1,550 
1,050 
1,150 
1,950 
4,000 



5,800 
9,000 
8,000 
6,720 
4,270 

3,280 
3,170 
4,060 
3,940 
3,170 

2,340 
1,880 
1,680 
1,880 
2,440 

2,850 
2,650 
2,390 
1,880 
1,680 

1,700 
2,500 
2,700 
2,440 
1,970 

1,480 
1,320 
1,440 
1,520 
1,600 



1,720 
1,880 
1,720 
1,480 
1,320 

1,240 

1,200 

1,170 

890 

710 

890 
1,440 
2,100 
2,240 
1,640 

1,M0 
830 
710 
570 
500 

510 
407 
325 
363 
325 

310 
318 
367 
363 
824 
36a 



438 
510 
393 
282 
248 

215 
482 
995 
500 
395 

332 

610 

3,060 

2.840 

1,480 

905 
680 
545 
456 



324 

314 

590 

1.280 



536 
420 
339 
339 
474 



615 
620 
446 
379 
318 

300 
268 
307 
324 
314 

290 
258 



668 

560 
480 
506 
600 

400 



234 
230 
212 
170 

150 
185 
152 
150 
209 
541 



324 
258 
248 
186 
150 

1,240 
710 
575 
698 
800 

500 
363 
321 
282 
286 

237 
200 
170 
179 
145 

132 
122 
140 
100 
108 

125 
125 
100 
92 
102 
110 



456 

300 
240 
179 

194 
272 
227 
203 
200 

168 
152 
203 
307 
395 

343 
1,760 
1,170 
1,140 

860 

1,600 
1,840 
1,170 
1,560 
1,640 

1,360 
4,600 
5,160 
3,500 
2,200 



XOTE. — Stage-discharge relation affected by ice from about Nov. 26 to Apr. 2; determination of discharge 



Mcmthly diacharge of Missisquoi River near Richford, Vt. , for the year ending Sept, SO, 1918, 

[Drainage area, 445 square miles.] 





Discharge In seoond-feet. 


Run-off 
(depth in 
inches on 
drainage 
area). 


Month. 


Maximum. 


Mtnlmum. 


Mean. 


Per 
square 
mile. 


October 


6,720 

5,280 

440 

220 

1,150 

4,000 

9,000 

2,240 

3,060 

860 

1,240 

5,160 


740 
320 
120 
82 
72 
260 
1,320 
310 
215 
150 
92 
152 


1,580 
893 
287 
157 
415 

1,080 

3,060 
947 
713 
363 
294 

1,120 


3.65 
2.00 
.645 
.353 
.933 
2.43 
6.88 
2.13 
1.60 
.816 
.661 
2.52 


4.09 


Novfiinber- 


2.23 


Decfanb*' . - r 


.74 


January r . 


.41 


Febnu^ 


.97 


March 


2.80 


Anril 


7.68 


MSy!:::::::::...: : 


2.46 


Jane. 


L78 


July 


•94 


August -r r 


.76 


September 


2.81 






The year. 


9,000 


72 


906 


2.04 


27.67 
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CLYDE &IVBR AT WEST DERBY, VT. 



Location. — ^Just below plant of Newport Electric Light Co. at West D^by (Newport), 
Orleans County, about a mile above mouth of river. 

Drainage area. — 150 square miles. 

Records available. — ^May 25, 1909, to September 30, 1918. 

Gages. — Water-stage recorder on right bank; referred to gage datum by a hook gage 
inside the well; chain gage fastened to tree is used for auxiliary readings. 

Dischaboe measurements. — ^Made by wading near gage or from highway bridge 
one-half mile downstream. 

Channel and control. — Stream bed roi^h and irregular; covered with boulders and 
ledge rook; fall of river rapid for some distance below gage. 

Extremes of dischasqb. — Maximum stage during year, from water-stage recorder. 
3.70 feet at 11 p. m. April 3 (discharge, 1,280 second-feet) ; minimum stage recorded 
1.87 feet at 5 a. m. September 1 (discharge, 40 second-feet). 

1909-1918: High water of March 25-30, 1913, reached maximum stage of 5.8 feet, 
as determined by engineers of Geological Survey from high-water marks (dis- 
charge about 6,300 second-feet); minimum stage, 1.60 feet at 5.45 p. m. August 
25, 1913, 7.30 p. m. July 30, and 4.50 p. m. August 17, 1914 (dischaige, 17 second- 
feet). 

Ice. — ^Ice covers large boulders below gage during greater part of winter and causes 
some backwater. Winter discharge determined from gage heights, cuirent- 
meter measurements, observer's notes, and climatic records. 

Regulation. — Flow at ordinary stages fully controlled by two dams at West De-by, 
but power plant is so operated that fluctuations in stage are not great. Distribu- 
tion of flow affected also by several dams above West Derby. Seymour Lake and 
several smaller ponds in the basin afforded a large amount of natural storage, but 
at the present time there is little if any artificial regulation at these ponds. 

Accuracy. — Stage-discharge relation practically x)6rmanent, except when affected 
by ice; individual current-meter mesurements .occasionally plot erratically, 
probably because of rough measuring section. Rating curve fairly well defined. 
Operation of water-stage recorder un^tisfactory during a part of the year, as indi- 
cated in footnote to daUy-discharge table. Daily discharge ascertained by 
applying mean daily gage height to rating table, using observer's reading of chain 
gage when recorder was not in operation. Records fair. 

Discharge tneagurements of Clyde River at West Derby j Ft., during the year ending Sepi. 

SO, 1918. 



Date. 


Made by— 


"Te^tt" 


Dis- 
charge 
(sec.-ft.). 


Date. 


Made by— 


^IS^" 


DIs- 
chtOT 


Hook 
gage. 


Chain 
gage. 


Hook 
gage. 


Chain 
gage. 


Oct. 12 
Dec. 13 
Jan. 29 
Mar. 5 


M. R. Slaekpole.. 

do 

do 

do 


2.64 
a 2.53 
a 2.15 

2.48 


2.55 
a 2.49 
a 2.08 

2.42 


272 
138 
80 
215 


Mar. 28 

29 

July 23 

Sept. 1 


M. R. Staokpole. 

do 

C.H. Pierce 

J.W. Moulton... 


"2:32' 
2.15 


2.70 
2.75 
2.32 
2.15 


a57 

385 



a Stage-discharge relation affected by loe. 
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Daily dis(^ittrgey in second-feet^ of Clyde River at West Derby, Vt., for the year ending 

Sept SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


liar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


160 
230 
2» 
340 
300 

300 
380 
330 
315 
330 

860 
310 
315 
200 
330 

342 
354 
330 
336 
307 

411 
397 
384 
390 
404 

378 
360 
378 
372 
630 
800 


950 

1,060 

1,000 

860 

756 

630 
500 
460 
411 
378 

354 
336 
310 
300 
380 

364 
360 
356 
348 
344 

344 
344 
356 
348 
336 

270 
380 
390 
390 
380 


380 
360 
270 
360 
210 

300 

310 
175 
175 
160 

130 
115 
115 
110 
90 

90 
90 
84 
80 
80 

80 
76 
73 
68 
74 

76 
76 
70 
68 
66 
64 


68 
70 
80 
83 
80 

80 
80 
80 
80 
80 

80 
83 
83 
83 
80 

83 
83 
80 
78 
76 

74 
73 
70 
. 76 
70 

68 
68 
70 
80 
74 
73 


74 

70 
70 
70 
70 

68 
76 
64 
53 
66 

78 
84 
100 
113 
130 

167 
143 
135 
138 
196 

149 
140 
140 
160 
177 

180 
184 
305 


330 
350 
350 
340 
317 

305 
300 
195 
184 
170 

160 
145 
140 
140 
140 

140 
140 
140 
140 
140 

150 
180 
330 
375 
310 

360 
363 
370 
327 
389 
344 


389 

810 

1,330 

1,130 

1,170 

1,000 

1,010 

910 

910 

810 

1,130 

i;oio 

960 
703 
665 

703 
810 
810 
800 
860 

810 
810 
703 
655 
655 

610 
760 
655 
610 
610 


665 
810 
860 
810 
703 

610 
533 
500 
478 
485 

471 
535 
493 
610 
655 

703 
655 
655 
610 
541 

450 
415 
403 
350 
388 

304 
393 
364 
365 
374 
369 


355 
388 

278 
364 
339 

309 
311 
313 
317 
321 

221 

304 
408 
356 
304 

310 
299 
374 
355 
335 

300 
188 
191 
309 
309 

333 
317 
309 
305 
309 


194 
194 
184 
198 
167 

167 
164 
155 
155 
146 

149 
152 
161 
364 
374 

316 
304 
■ 310 
374 
345 

335 
305 
191 
153 
138 

119 
126 
119 
107 
145 
178 


304 
218 
222 
213 
187 

175 
204 
230 
345 
386 

292 
280 
259 
238 
204 

183 
164 
145 
128 
138 

134 
105 
136 
141 
191 

171 
160 
145 
138 
128 
76 


99 


2 


96 


3 


102 


4 


99 


5 


93 


6 


102 


7 


123 


8 


99 


9 


100 


10 


100 


11 


99 


12 


99 


13 


105 


14 


107 


15 


113 


16 


138 


17 


131 


18 


163 


19 


160 


20 


156 


21 


200 


22 


218 


23 


238 


24 


286 


25 


322 


% 


338 


27 


432 


28 


540 


29 


557 


30 


565 


31 









Note. — Stage-discharge relation affected by ice Nov. 36 to Dec. 3. and Dec. 7 to Feb. 13; determina- 
tion of discharge for these periods based on gage heights corrected for effect of ice by means of two discharge 
measorements. observer's notes, and weather records. Discharge estimated for following periods owing to 
lack of gage-hcight records: Oct. 1-8, Nov. 7, Feb. 33-34, 28, Itor. 1-4, 6-8, 10-12, 14-16, 18-19, 21-26, Apr. 
19, Jtme 7, 30-^, Aug. 8-9, 31, and Sept. 9-10. 

Monthly di»charge of Clyde River at West Derby, Vt.,for the year ending Sept. SO, 1918. 

(Drainage area, 150 square miles.] 





Discbarge in second-feet. 


Run-off 
(depth in 
inches on 
drainage 
area). 


Month. 


Maximiun. 


Minimum. 


Mean. 


Per 
square 
mile. 


Octdbtr 


800 

1,060 

280 

83 

305 

389 

1,320 

860 

406 

316 

292 

565 


160 
236 
64 
68 
52 
140 
389 
255 
188 
107 
76 
93 


359 
416 
128 
76.7 
118 
221 
824 
514 
247 
189 
184 
198 


2.39 

2.77 

.853 

.512 

.787 

1.47 

5.49 

3.43 

1.65 

1.26 

1.23 

1.32 


2.76 


Novenibflr. 


3.00 


Deoember .'. 


.98 


Jannary 


.59 


p»}frrm. .. , 


.82 


SSfcS^::::::::::::::::::::::::::::::::::.:.. 


1.70 


AprL 


6.12 


^.::::;::::::::::::::::::::::::. :.:::::::.: 


3.96 


Jone 


1.84 


July 


1.45 


Augost 


1.42 


Se^Amber 


1.47 






The vear 


1,230 


52 


290 


1.93 


26.19 







Digitized by 



Google 



Digitized by 



Google 



INDEX. 



A. Page. 

Aocuncy, degree of 8 

A.cre-fbot. definition oL 6 

Amberf, Wis., Pine River at l»-20 

Appropriations, table of 6 

Aubnm, N. Y., Owasoo Lake outlet near. . . 64-65 

Aosable Forks, N. Y., Auaable River at 90-92 

Aosable River at Aosable Forks, N. Y 90-92 

Authorization 5 

B. 

Bad River near Odanah, Wis 10-12 

BarUm, Mich., Huron River at 44-45 

Beaver River at State dam near Beaver River 
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STREAM-GAGING STATIONS AND PUBLICATIONS 
RELATING TO WATER RESOURCES. 



XNTBODUCnOK. 

InTestigation of water resources by the United States Geological 
Survey has consisted in large part of measurements of the volume of 
flow of streams and studies of the conditions affecting that flow, but 
it has comprised also investigations of such closely allied subjects 
as irrigation, water storage, water powers, imderground waters, and 
quality of waters. Most of the results of these investigations have 
been published in the series of water-supply papers, but some have 
appeared in ihe bulletins, professional papers, monographs, and 
annual reports. 

The results of stream-flow measurements are now published an- 
nually in 12 parts, each part covering an area whose boundaries 
coincide with natural drainage features, as indicated below: 
Part I. North Atlantic slope basins. 

n. South Atlantic slope and eastern Gulf of Mexico basins. 

III. Ohio River basin. 

IV. St. Lawrence River basin. 

V. Upper Mississippi River and Hudson Bay basins. 
VT. Missouri River basin. 
VII. Lower Mississippi River basin. 
VIII. Western Gulf of Mexico basins. 
DC. Colorado River basin. 
X. Great Basin. 

XI. Pacific slope basins in California. 
Xn. 'Satth Pacific slope basins, in three volumes: 

A, Pacific slope basins in Washington and upper Columbia River 

basin. 

B, Snake River basin. 

C, Lower Columbia River basin and Pacific slope basins in Oregon. 

HOW GOVERNMENT REPORTS MAT BE OBTAINED OR CONSULTED. 

* Water-supply papers and other publications of the United States 
Geological Survey containing data in regard to the water resources 
of the United States may be obtained or consulted as indicated 
below: 

1. Copies may be obtained free of charge by applying to the 
Director of the Geological Survey, Washington, D. C. The edition 
printed for free distribution is, however, small and is soon exhausted. 

2. Copies may be purchased at nominal cost from the Superin- 
tendent of Documents, Government Printing OflBce, Washington, 
D. C, who will on application furnish list giving prices. 

126832^— 20— W8P 474 8 m 
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3. Sets of the reports may be consulted in the libraries of the 
principal cities in the United States. 

4. Complete sets are available for consultation in the local oflfices 
of the water-resources branch of the Geological Siu-vey, as follows: 

Boeton, Mass., 2500 Customhouse. 

Albany, N. Y., 704 Journal ^uilding. 

Atlanta, Ga., Post Office Building. 

Chicago, 111., 1404 Kimball Biiilding. 

Madison, Wis., care of Railroad Commission of Wisconsin. 

Helena, Mont., Montana National Bank Building. 

Denver, Colo., 403 New Post Office Building. 

Topeka, Kans., Room 23, Federal Building. 

Salt Lake City, Utah, 313 Federal Building. 

Boise, Idaho, 615 Idaho Building. 

Tucson, Ariz., University of Arizona. 

Austin, Tex., Capitol Building. 

Portland, Or^., 606 Post Office Building. 

Tacoma, Wash., 406 Federal Building. 

San Francisco, Calif., 328 Customhouse. 

Loe Angeles, Calif., 602 Federal Building. 

Honolulu, Hawaii, 14 Capitol Building. 

A list of the Geological Survey^s publications may be obtained 

by applying to the Director of the United States Geological Survey, 

Washington, D. C. 

STBEAM-FLOW BEPOBTS. 



Stream-flow records have been obtained at about 4,500 points in 
the United States, and the data obtained have been published in the 
reports tabulated below: 

Stream-flow data in reports of the United States Geological Survey, 
[A- Annual Report; B- Bulletin; W- Water-Supply Paper.] 



Report. 



10th A, pt. 2. 
, llthA,pt.2., 

12th A, pt 2. 

13th A, pt. 3. 

14ttiA,pt.2. 



B131 

16th A, pt. 2. 
B140 



W 11 

18th A, pt. 4. 

W 15 



W 16. 



mhA,pt.4. 



Character of data. 



Deacriptlve Information only 

Monthly discharge and discriptive information 

...do 

Mean discharge in second-feet 

Monthly discharge (long-time records, 1871 to 1893) 

Descriptions, measurements, gage heights, and ratings 

Descriptive information only 

Descriptions, measurements, gage heights, ratings, and month- 
ly discharge (also many data covering earlier years). 

Gage heights (also gage heights for earlier years) 

Descriptions, measurements, ratings, and monthly discharge 
(also similar data for some earlier years). 

D escriptions. measurements jWid gage heights .eastern T ^nitcd 
Stat3s,eastem Mississippi Kiver, and Missouri River ahove 
junction with Kansas. 



Descriptions, measurements, and gageheights,westem Missis- 
sippi River belc ^~ 

United States. 



sippi River below junction of Missouri and Platte, and western 



Descriptions, measurements, ratings, and monthly discharge 
(also some long-time records). 

W 27 1 Measurements, ratings, and gage heights, eastern United States 

IppfRf '^' 



eastern MississlpprKiver. and Missouri River. 

W 28 1 Measiu-ements. ratings, ana gage'heights, Arkansas River and 

western Uniied States. 



1884 to Septem- 
ber, 1890. 

1884 to June 30, 
1891. 

1884 to Dec. 31, 
1892. 

lS8StoDec.31, 
1893. 

1893 and 1894. 

1895. 



1896. 

1895 and 1890. 



1897. 

1>«7. 

1897. 
1898. 
1898. 
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Stream-floxo data in reports of the United States Geological Survey — (Continued. 



Report. 


ChanuJterofdata. 


Year. 


aiHliA,pt.4 


Moothlv disduuve (also for mauT earUer veara) 


1898 


W 35tol9 


MoDtnly dla6harge 


1899 


aistA,pt.4 


1899 . 


W47to52 




1900 


33d A,pt.4 


1900 


W«5,«i 


Monthly difPnhATgn 


1901 


W75! 


1901. 


W82to85 


CompIeUdata. r. 


1902. 


W 97 to 100 


do 


1903 


W124tol35 


....do 


1904. 


W165tol78 


....do 


1905. 


W201to314 


....do 


1906. 


W241to253 


....do 


1907-8. 


W26lto373 


...do : 


1909. 


W281to293 


do .• 


1910. 


W30]to313 


....do 


1911. 


W 331 to 333 


....do 


1912. 


W351to363 


....do 


1913. 


W381 to394 


. . . .do 


1914. 


W401to414 


....do 


1915 


W43lto444 


....do 


1916. 


W451to464 


....do 


1917. 


W47lto4S4 


....do 


1918. 









The records at most of the stations discussed in these reports 
extend over a series of years, and miscellaneous measurements at 
many points other than regular gaging stations have been made 
each year. An index of the reports containing records obtained 
prior to 1904 has been published in Water-Supply Paper 119. 

The following table gives, by years and drainage basins, the num- 
bers of the papers on surface-water supply published from 1899 to 
1918. The data for any particular station will, as a rule, be found in 
the reports covering the years during which the station was main- 
tained. For example, data for Machias River at Whitneyville, Me., 
1903 to 1918, are published in Water-Supply Papers 97, 124, 165, 901, 
241, 261, 281, 301, 321, 351, 381, 401, 431, 451, and 471, which con- 
tains records for the New England streams from 1903 to 1918. Re- 
sults of miscellaneous measurements are published by ch*ainage basins. 

In these papers and in the following lists the stations are arranged 
in downstream order. The main stem of any river is determined 
by measuring or estimating its drainage area — that is, the headwater 
stream having the largest drainage area is considered the continua- 
tion of the main stream, and local changes in name and lake surface 
are disregarded. All stations from the source to the mouth of the 
main stem of the river are presented first, and the tributaries in 
regular order from source to mouth follow, the streams in each 
tributary basin being listed before those of the next basin belowi 

The exceptions to this rule occur in the records for Mississippi 
River, which are given in four parts, as uidicated on page lu, and 
in the records for the large lakes, where it is simpler to take up the 
streams in regular order around the rim of the lake than to cross 
back and forth over the lake surface. 
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PRINCIPAL 8TBEAH8. 

The St. Lawrence River basin includes streams which drain into 
the Great Lakes and St. Lawrence River. The principal streams 
flowing directly or indirectly into Lake Superior from the United 
States are St. Louis, Ontonagon, Dead, and Carp rivers; streams 
flowing into Lake Michigan are f^canaba, Menominee, Peshtigo, 
Oconto, Fox, St. Joseph, and Grand rivers; into Lake Hiut)n flow 
Thimder Bay, Ausable, Rifle, and Saginaw rivers; into Lake Erie 
flow Huron, Maumee, Sandusky, Black, and Cuyahoga rivers. 
Streams flowing into Lake Ontario are Genesee, Oswego, Salmon, 
Mid Black rivers. The St. Lawrence receives Oswegatchie and 
Raquette rivers, Richelieu River (the outlet of Lake Champlain), 
and St. Francis River, whose principal tributary, Clyde River, reaches 
it through Lake Memphremagog. The streams of this basin drain 
wholly or in part the States of Illinois, Indiana, Michigan, Minnesota, 
New York, Ohio, Pennsylvania, Vermont, and Wisconsin. 

In addition to the list of gaging stations and annotated list of 
pubUcations relating specifically to the section, this part contains a 
similar list of reports that are of general interest in many sections 
and cover a wide range of hydrologic subjects, and also brief refer- 
ences to reports published by State and other organizations. (See 

pp. xvii-xviii.) 

QAaiNG STATIONS. 

Note.— Dash foUowlng adate Indicates that station was being maintained September 30, 1918. Period 
after date Indicates discontinoance. 

Streams tiibutary to Lake Superior: 
Brule River at mouth, Minn., 1911. 
Devil Track River at mouth, Minn., 1911. 
Cascade River at mouth, Minn., 1911. 
Poplar River at Lutsen, Minn., 1911-1917. 
Beaver Bay River at Beaver Bay, Minn., 1911-1914. 
St. Louis River near Cloquet, Minn., 1903. 
St. Louis River near Thomson, Minn., 1909-1915. 

Whiteface River at Meadowlands, Minn., 1909-1912. 

Whiteface River below Meadowlands, Minn., 1912-1917. 

Cloquet River at Independence, Minn., 190^1917. 
Aminicon River near Aminicon Falls, Wis., 1914-1916. 
Brule River near Brule, Wis., 1914-1917. 
Bad River near Odanah, Wis., 1914- 
Montreal River at Ironwood, Mich., 1918- 

West Branch of Montreal River at Gile, Wis., 1918- 
Ontonagon River near Rockland, Mich., 1903. 
Sturgeon River near Sidnaw, Mich., 1912-1915. 
Perch River near Sidnaw, Mich., 1912-1915. 
Dead River near Negaunee, Mich., 1902-3. 
Dead River at Forestville, Mich., 1898-1902. 
Carp River near Marquette, Mich., 1902-3. vn 
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Streams tributary to Lake Michigan: 

Eecanaba Kiver near Eacanaba, Mich., 1903-1915. 

Brule River (head of Menominee River) near Florence, Wis., 1914-1916. 

Menominee River near Iron Mountain, Mich., 1902-1914. 

Menominee River at Lower Quinneeec Falls, Wis., 1898-99. 

Menominee River at Koee, Mich., 1902-1909; 1914. 

Menominee River below Koes, Mich., 1913- 

Iron River near Iron River, Mich., 1900-1905. 

Pine River near Florence, Wis., 1914- 

Pike River at Amberg., Wis., 1914- 
Peehtigo River at High Falls, near Crivitz, Wis., 1912- 
Peshtigo River near Crivitz, Wis., 1906-1909. 
Peshtigo River at Crivitz, Wis., 1906. 
Oconto River near GiUett, Wis., 1906-1909; 1914- 
Oconto River at Stiles, Wis., 1906. 
Fox River at Berlin, Wis., 1918- 
Fox River at Omro, Wis., 1902-3. 
Fox River at Oshkosh, Wis., 1902. 
Fox River at Wrightstown, Wis., 1902-1904. 
Fox River at Rapide Croche dam. Wis., 1896- 

Wolf River at Keshena, Wb., 1907-1909; 1911- 

Wolf River at White House Bridge, near Shawano, Wis., 1906-7. 

Wolf River at Darrows Bridge, near Shawano, Wis., 1906. 

Wolf River at New London, Wis., 1913- 

Wolf River at Northport, Wis., 1905. 

Wolf River at Winneconne, Wis., 1902-3. 

West Branch of Wolf River at Neopit, Wis., 1911-1917. 
Little Wolf River at Royalton, Wis., 1914- 
Little Wolf River near Northport, Wis.. 1907-1910. 
Waupaca River near Weyauwega, Wis. 1916-17. 
Waupaca River near Waupaca, Wis., 1917- 

Fond du Lac River, West Branch (head of Fond du Lac Bivet), at Fond da 
Lac, Wis., 1903. 

Fast Branch of Fond du Lac River^t Fond du Lac, Wis., 1903. 
Sheboygan River near Sheboygan, Wis., 1916- 
Milwaukee River near Milwaukee, Wis., 19i4- 
Little Calumet River at Harvey, 111., 1916- 
St. Joseph River at Mendon, Mich., 1902-1905. 
St. Joseph River near Buchanan, Mich., 1901-1906. 

Fawn River at White Pigeon, Mich., 1903-4. 
Kalamazoo River near Allegan, Mich., 1901-1907. 

Reeds Springs near Albion, Mich., 1904-1906. 
Grand River at North Lansing, Mich., 1901-1906. 
Grand River at Grand Rapids, Mich., 1901- 

Crockery Creek at Slocums Grove, Mich., 1902-3. 

Red Cedar River at Agricultural College, Mich., 1902-3. 
Muskegon River at Newaygo, Mich., 1901-1906. 
Manictee River near Sherman, Mich., 1903-1916. 
Boardman River at Traverse City, Mich., 1904. 
Streams tributary to Lake Huron: 

Thunder Bay River near Alpena, Mich., 1901-1908. 
Au Sable River near Lovells, Mich., 1908-1914. 
Au Sable River at Bamfield, Mich., 1902-1913. 
Rifle River near Sterling, Mich., 1905-1906. 
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QAGIKQ STATIONS. IX 

Streams tribataiy to Lake Huron — Continued. 
Hifle River at Omer, Mich., 1902-3. 
Shiawassee Kiver (head of Saginaw Kiver): 
Flint River at Flint, Mich., 1903-4. 
CasB River at Frankenmuth, Mich., 1908-9. 
Cass River at Bridgeport, Mich., 1908. 

Tittabawaasee River at Freeland, Mich., 1903-1909; 1912- ' 
Streams tributary to Lake Erie: 

Huron River at Dover, Mich., 1904. 
Hiut)n River at Dexter, Mich., 1904-1916. 
Huron River at Barton, Mich., 1914- 
Huron River at Geddes, Mich., 1904-1914. 
Huron River at French Landing, Mich., 1904-6. 
n-iron River at Flat Rock, Mich., 1904- 
Maumee River near Sherwood, Ohio, 1903-1906. 
Maumee River near Waterville, Ohio, 1898-1901. 
St. Marys River at Fort Wayne, Ind., 1905-6. 
St. Joseph River at Fort Wayne, Ind., 1905-6. ' 
Tiffin River near Defiance, Ohio, 1903-1906. 
Auglaize River near Defiance, Ohio, 1903. 
Ottawa River at Lima, Ohio, 1902-3. 

Blanchard River at Ottawa, Ohio, 1902-3. 
Sandusky River near Mexico, Ohio, 1898-1900. 
Sandusky River at Fremont, Ohio, 1898-1901. 
Black River near Elyria, Ohio, 1903-1906. 
Cuyahoga River at Independence, Ohio, 1903-1906. 
Cuyahoga River at Cleveland, Ohio, 1903. 
Cattaraugus Creek at Versailles, N. Y., 1910- 
Streams tributary to Lake Ontario: 
Niagara River: 

Tonawanda Creek: 

Little Tonawanda Creek near Linden, N. Y., 1912- 
Geneeee River at Scio, N. Y., 1916- 
Genesee River at St. Helena, N. Y., 1908- 
Genesee River at Mount Morris, N. Y., 1905-1909. 
Genesee River at Jones Bridge, near Mount Morris, N. Y., 1903-1906; 1908-1913; 

1915- 
Geneeee River at Rochester, N. Y., 1904- 

Canaseraga Creek near Dansville, N. Y., 1910-1912; 1915-1917. 
Canaseraga Creek at Cumminsville, N. Y., 1917- 
Canaseraga Creek at Groveland Station, N. Y., 1915- 
Canaseraga Creek at Shakers Crossing, N. Y., 1915- 

Keshequa Creek at Sonyea, N. Y., 1910-1912; 1917- 
Keshequa Creek near Sonyea, N. Y., 1915-:1917. 
Hemlock Lake at Hemlock, N. Y., 1894-1902. 

Canadice Lake outlet near Hemlock, N. Y., 1903- 
Honeoye Creek at East Rush, N. Y., 1903-1906. 
Seneca River (head of Oswego River) at Baldwinsville, N. Y., 1898-1908. 
Oswego River at Fulton, N. Y., 1900; 1902. 
Oswego River at Battle Island, above Minetto, N. Y., 1900-1906. 
Oswego River at high dam, near Oswego, N. Y., 1897-1901. 
Seneca Lake at Geneva, N. Y., 1905-6. 
Cayuga Lake at Ithaca, N. Y.. 1905-1908. 
Fall Creek near Ithaca. N. Y., 1908-9. 
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Streams tributary to Lake Ontario — Continued. 
Streams tributary tp Oswego River— Continued. 
Owasco Lake outlet near Auburn, N. Y., 1912- 
Skaneateles Lake at Skaneatelee, N. Y., 1890-91. 
Skaneateles Lake outlet at Willow Glen, N. Y., 1892-1908. 
Skaneatelee Lake outlet at Jordan, N. Y., 1890-1892. 
Onondaga Lake outlet at Long Branch, N. Y., 1904. 
West Branch of Onondaga Creek at South Onondaga, N. Y., IftlG- 
Fish Creek, East Branch (through Oneida Lake, head of Oneida River), at 

Point Rock, N. Y., 1898-99. 
Oneida River at Brewerton, N. Y., 1899. 
Oneida River at Oak Orchard, near Euclid, N. Y., 1902-1909. 
Oneida River at Caughdenoy, N. Y., 1910-1913. 
Fish Creek: 

West Branch of Fish Creek at McConnelsville, N. Y., 1898-1901. 
Oneida Creek at Kenwood, N. Y.. 1898-1900. 
Chittenango Creek at Chittenango, N. Y., 1901-1906. 
Chittenangjb Gireek at Bridgeport, N. Y., 1898-1901. 
Sahnon River at Stillwater Bridge, near Redfield, N. Y.. 1911-1913. 
Salmon River near Pulaski, N. Y., 1900-1908; 1910-1914. 

Orwell Brook near Altmar. N. Y., 1911-1916. 
Black River near Boonville, N. Y., 1911- 
Black River near Felts Mills, N. Y., 1902-1913. 
Rl^ck River at Black River, N. Y.. 1917- 

Black River at Huntingtonville dam, near Watertown, N. Y., 1897-1901. 
Forestport feeder near Boonville, N. Y., 1915- 
Black River canal (flowing south) near Boonvilje, N. Y., 1915- 
Moose River at Moose River, N. Y., 1900- 

Middle Branch of Modse River at Old Forge, N. Y.. 1911- 
Beaver River at State dam near Beaver River, N. Y., 1908- 
Beaver River at Croghan, N. Y., 1901-1903. 
Streams tributary to St. Lawrence River: 

Oswe^tachie River, East Branch (head of Osw^tchie River), at Newton Falls, 

N. Y., 1912- 
Oswegatchie River near Heuvelton, N. Y., 1916- - 
Oswegatchie River near Ogdensburg, N. Y., 1903-1916. 

West Branch of Oswegatchie River near Harrisville, N. Y., 1916- 
Raquette River at Raquette Fallfl, near Coreys, N. Y., 1908-1912. 
Raquette River at Piercefield, N. Y., 1908- 
Raquette River at Soudi Oolton, N. Y., 1904. 
Raquette River at Massena Springs, N. Y., 1903-1916. 

Bog River near Tupper Lake, N. Y., 1908-1912. 
St. Regis River at Brasher Center, N. Y., 1910- 

Deer River at Brasher Iron Works (railroad atation), Jronton, N. Y., 1912-1916. 
Chateaugay River near Chateaugay, N. Y., 1908. 
Richelieu River at Fort Montgomery, N. Y., 1875- 
Lake Champlain at Burlington, Vt., 1907- 
Big Chazy River at Moors, N. Y., 1908. 
Saranac River at Saranac Lake, N. Y., 1902-3. 
Saranac River near Plattsburg, N. Y., 1903^ 
Ausable River, West Branch, near Newman, N. Y., 1916-1917. 
Ausable River at Ausable Forks, N. Y., 1910- 
Auaable River at Keeseville, N. Y., 1904 and 1908. 
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. GAGING STATIONS. XI 

Streams tributary to St. Lawrence River— Continued. 
Streams tributary to Richelieu River — Continued. 
Boquet River at Willsboro, N. Y., 1904 and 1908. 
Lake George at Rogers Rock, N. Y., I9ia- 
Lake Geoige outlet at Ticonderoga, N. Y., 1904-5. 
Poultney River at Fairhaven, Vt., 1908. 

Mettawee River at Whitehall, N. Y., 1908. 
Otter Creek at Middlebury, Vt., 1903-1907; 1910- 

East Creek near Rutland, Vt., 1911-1913. 
Winooski River above Stevens Branch, near Montpelier, Vt., 1909-1914. 
Winooski River at Montpelier, Vt., 1909- 
Winooski River at Richmond, Vt., 1903-1907; 1910. 
Winooski River new Winooski, Vt., 1903. 

Worcester Branch of Winooski River at Montpelier, Vt., 1909-1914. 

Dog River at Northfield, Vt., 1909- 

Dog River near Montpelier Junction, Vt., 1910. 

Mad River at Moretown, Vt., 1910. 

Little River near Waterbury, Vt., 1910. 

Huntington River at Jonesville, Vt., 1910. 
Lamoille River at Morrisville, Vt., 1909-10. 
Lamoille River at Cadys Falls, near Morrisville, Vt., 1913- 
Lamoille River at Johnson, Vt., 1910-1913. 
Lamoille River at West Milton, Vt., 1903. 

Green River at Garfield, Vt., 1915- 
Missisquoi River at Richford, Vt., 1909-10. 
Missisquoi River near Richford, Vt., 1911- 
Missisquoi River at Swanton, Vt., 1903. 
St. Francis River (by way of Lake Memphremagog and Magog River): 
Clyde River at West Derby, Vt, 1909- 
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BBPOBT8 ON WATBB BESOUBCBS OF THE ST. LAWBSNCE BTVEE 

BASIN.i 

PUBLICATIONS OP THE UNFTED STATES OEOLOOIOAL SURVEY. 

WATER-STTPPLY PAPSB8. 

Water- supply p&pers are distributed free by the Geological Survey as long as its stock lasts. An aster- 
isk (*) indicates that this stock has been exhausted. Many of the papers marked in this way may, 
however, be purchased from the Superintendent or Documents, Washinoton, D. C. Water- 
supply papers are of octavo sise. 

♦21. Wells of northern Indiana, by Frank I.everett. 1899. 82 pp., 2 pis. (Con- 
tinued in No. 26.) 
Discusses, by counties, the glacial deposits and the sources of well water; gives many well 



•24. Water reeourcee of the State of New York, Part I, by G. W. Rafter. 1899. 99 

pp., 13 pis. 15c. 
*25. Water resources of the State of New York, Part II, by G. W. Rafter. 1899. 100 

pp., 12 pis. 15c. 
No. 24 contains descriptions of the principal rivers of New York and their more Important 

tributaries and data on temperature, precipitation, evaporation, and stream flow. 

No. 25 contains discussion of water-storage projects on Genesee and Hudson Rivers, povcr 

development at Niagara Falls, description and early history of State canals, and a chapter 

on the use and value of the water powers of the streams and canals; also brief discussion of the 

water yield of sand areas of Long Island. 

*26. Wells of southern Indiana (continuation of No. 21), by Frank Leverett. 1899. 
64 pp. 5c. 

Discusses, by counties, the fi^adal deposits and the sources of well water; contains many waO 
sections. 

30. Water resources of the Lower Peninsula of Michigan, by A. C. Lane. 1899. 
97 pp., 7pls. 

Describes lake and river transportation and navigation, water powers and domestic water 
supplies; discusses climate, topography, geology, and well waters; compares quality and quan- 
tity of wateis. 

♦31. Lower Michigan mineral waters, by A. C. Lane. 1899. 97 pp., 4 pis. 10c. 

Treats of economic value of mineral waters and discussion and classification of analyses; cofr 
tains analyses of waters of Lake Superior and of smaller lakes and rivers and of well waters fkom 
various geologic fbrmations; also sanitary condition of drinking watefs. 

*57. Preliminary list of deep borings in the United States, Fart I (Alabama-Montana), 
by N. H. Darten. 1902. 60 pp. (See No. 149.) 5c. 

♦61. Preliminary list of deep borings in the United States, Part II (Nebraska-Wyo- 
ming), by N. H. Darton. 1902. 67 pp. 5c. 

Nos. 57 to 61 contain information as to depth, diameter, yield, and head of water in borings 
more than 400 feet deep; under head "Remarks" give information concerning temperatoie, 
quality of water, purposes of boring, etc. The lists are arranged by States, and the States an 
arranged alphabetically. A second, revised, edition was published in 1905 as Water^opply 
Paper 149 (q. v.). 

91. The natural features and economic development of the Sandusky, Maumee, 
Muskingum, and Miami d!ainage areas' in Ohio, by B. H. and M. S. Flynn. 
1904. 130 pp. 10c. 

Describes the topography, geology, and soils of the areas, and discusses stream fk>w, damSt 
water powers, and public water supplies. 



> For stream-measOrement reports, see tables on i^. iv, v, vu 
JU 
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PUBLICATIONS. Xm 

102. Contributions to the hydrology of eastern United States, 1903; M. L. Fuller, 
geologist in charge. 1904. 522 pp. 30o. 

Contains brief reports on wells and springs of Minnesota and of lower Michigan. The report 
comprises tabulated well records giving Inlbrmation as to location, owner, depth yield, head, 
etc., supplemented by notes as to elevation above sea, materials puietrated, temperature, use 
and quality; many misoeUaneous analyses. 

*103. A review of the laws forbidding pollution of inland waters in the United States, 
by E. B. Goodell. 1904. 120 pp. Superseded by 152. 
Cites statutory restriotlQiis of water pollution. 

no. Contributions to the hydrology of Eastern United States, 1904; M. L. Fuller, 
geologist in charge. 1905. 211 pp., 5 pis. 10c. 

Contains: 

Water resources of the WatUns Glen quadrangle. New York, by Ralph S. Tarr; pp. 134-140. 
IMscusses the use of the surfiioe and underground waters for municipal supplies and their quality 
as indicated by examination of Sixmile and Fall creeks, and sanitary analyses of well water 
at Ithaca. 

New artesian water supply at Ithaca, New York, by F. L. Whitney, pp. 55-64. 

*114. Underground waters of eastern United States; M. L. Fuller, geologist in chai^ge. 
1905. 285 pp., 18 pis. 25c. 

Contains brief reports as follows: 

Minnesota, by C. W. Hall; Wisconsin district, by Alfred K. Schults; Lower Michigan; Illi- 
nois, by Frank Leverett; Indiana, by Frank Leverett; New York, by F. B. Weels; Ohio, by 
Frank Leverett. 

Bach of these reports describes briefly the topogr^hy of the area,' the relation of the geology 
to the water supplies, and gives list of pertinent publications; lists also principal mineral springs. 

121. Preliminary report on the pollution of Lake Champlain, by M. O. Leighton. 
1905. 119 pp., 13 pis. 20c. 

Describes the lake and principal inflowing streams and discusses the characteristics of the 
water and the wastes resulting from the manufacturing processes by which the waters are 
polluted. Discusses also the effect of mill waste on algae, bacteria, and fish. 

*122. Relation of the law to uikderground waters, by D. W. Johnson. 1905. 55 pp. 
5c. 
Cites legislative acts relating to ground waters in Michigan and Wisconsin. 

144. The normal distribution of chlorine in the natural waters of New York and 

New England, by D. D. Jackson. 1905. 31 pp., 5 pis. 10c. 

Discusses common salt in coast and inland waters, salt as an index to pollution of streams 
and wells, the solutions and methods used in chlorine determinations, and the uscof the nor- 
mal chlorine map; gives charts and tables for chlorine in the New England Statesand New York. 

145. CVintributions to the hydrology of eastern Unites States, 1905; M. L. Fuller. 

geologist in charge. 1905. 220 pp., 6 pis. 10c 

Contains three brief reports pertaining chiefly to areas in the St. Lawrence River basin: 

Two unusual types of artesian flow, by Myron L. Fuller. Describes (1) artesian flows from 
uniform, unoonftned sand on Long Island, N. Y., and in Michigan; and (2) flow from jointed 
uppei portions of limestone and other rocks in south^stem Michigan. 

Water resources of the Catatonk art'a, New York, by E. M. Kindle. Describes topography 
and geology of areas southeast of Finger Lake region, New York, including part of city of Ithaca; 
discusses briefly the artesian wells of Ithaca, the quality of the spring water at several small 
towns, and of the streams used for municipal supplies and for power. 

A ground-water problem in southeastern Michigan, by Myron L. Fuller. Discusses causes 
of failure of wells in certain areas in southeastern Michigan in 1904 and the applications of the 
conclusions to other regions. 

147. Destructive floods in the United States in 1904, by E. 0. Miuphy and others. 
1905. 206 pp., 18 pis. 15c. 

Describes flood on Grand River, Mich, (from report of K. E. Horton), discussing streams 
pcediritation. and temperature, discharge, damage, and prevention of future damage. 
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*149. Preliminary list of deep borings in the United States, second edition, with addi- 
tions, by N. H. Darton. 1905. 175 pp. 10c. 

Oiyes by States (and within the States by ootmties) the location, depth, diameter, j\tid, 
height of water, and other features of wells 400 feet or more in depth; indudes all wells lialed 
in Water-S(q>ply Papers 57 to 61; mentions also principal pablLcations relating to doep bofines^ 

*152. A review of the laws forbidding pollution of inland waters in the United States 
(second edition), by E. B. Goodell. 1905. 140 pp. 10c. 

Cites statutory restrictions of water poUntion in nUDois, Indians, Iflchigan, Mliinnwitu, New 
York, Ohio, Pennsylvania, Vermont, and Wisconsin. 

*156. Water powers of northern Wisconsin, by L. S. Smith. 1906. 145 pp., 5 pis. 

25c. 

Describes, by river systems, the drainage, geology, topogr^diy, rsinfedly'Siid rmt-oO; water 
powers and dams. 

*l(iO. Underground-water papers, 1906; M. L. Fuller, geologist in chaige. 1906. 104 
pp., 1 pi. 

Contains brief report entitled "Flowing well districts in the eastern part of the nacttem 
peninsula of Michigan/' by Frank Leverett. 

*162. Destructive floods in the United States in 1905, with a discussion of flood dis- 
charge and frequency and an index to flood literature, by E. C. Murphy and 
others. 1906. 105 pp., 4 pis. 15c. 

Contains accounts of floods on Sixmlle Creek and Cayuga Inlet, N. Y. (in 1857, 1901, and 190S) 
and on Orand River, Mich., and estimate of flood discharge and frequency for QeoMee River; 
gives index to literature on floods in American streams. 

*182. Flowing wells and municipal water supplies in the southern portion of the south- 
ern peninsula of Michigan, by Frank Leverett and others. 1906. 292 pp.» 
5 pis. 50c. 

*183. Flowing wells and municipal. water supplies in the middle and northern portions 
of the southern peninsula of Michigan, by Frank Leverett and others. 1907. 
393 pp., 5 pis. 50c. 

Nos. 182 and 183 describe in general the geographic features, watei<4)earing focmali<)ns,dxaiii- 
age, quality of water, and subterranean-water temperature, and give details oonoemlng water 
supplies by counties. The report contains many analsrses. 

*193. The quality of siu^ace waters in Minnesota, by R. B. Dole and F. F. Wosbrook. 
1907. 171pp., 7 pis. 25c. 

Describes by river basins the topography, geology, and soils, the industrial and mrnddpal 
poUution of the streams, and gives notes on the municipalities; contains many analyses. 

*194. Pollution of Illinois and Mississippi rivers by Chicago sewage (a digest of the 
testimony taken in the case of the State of Missouri v. the State of Illinois 
and the Sanitary District of Chicago), by M. O. Leighton. 1907. 369 pp., 

2 pis. 

Scope indicated by ampllfloatian of title. 

236. The quality of surface waters in the United States: Part I, Analyses of waten 
east of the one hundredth meridian, by R. B. Dole. 1909. 123 pp. 10c 
Describes collection of samples , method of examination, preparation of solutions, aocuiacy of 
estimates, and expression of analyticalresults; givee results of analyses of waters of Lake Superior 
and Lake Michigan, Kalamasoo and Orand rivers, Lake Huron, Lake Srie, Haomee River sad 
St. Lawrence and Oswegatchle rivers. 

239. The quality of the surface waters of Illinois, by W. D. Collins. 1910. 94 pp., 

3 pis. 10c. 

Discusses the natural and economic features that determine the character of the sti^siiis, 
describes the larger drainage basins and the methods of coUecting and analysing the samples of 
water, and discusses each river in detailwithreferencttoitssouree,eourse, and quality of water 
inohides short chapters on municipal supplies and industrial uses. 
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254. Tfie underground waters of north-central Indiana, by S. R. Gapps^ with a 
chapter on the chemical character of the waters, by R. B. Dole. 1910. 
279 pp., 7plfl» 40c. 

Describes relief, drainage, vegetatioD, sotis aiMi crops, industrial deydopmeiit, geologle fbr- 
matioiis; sooroes, movements, occurence, and vohmie of ground water; methods of well oco- 
strootion andlifting devices; discusses in detail-, for each county, surface features and drainage, 
geology, and ground water, dty, village, and ruralsuppUes, and gives record of wells and anal- 
yses of water. Discusses also, under chemical character, methods of analyses and expression 
of results, mineral constituents, effects of the constituents on waters for domestic, industrial, 
and medicinal uses, methods of puiiiloation teid chemical composition; many analyses and field 
assays. 

364. Water analyses from the laboratory of the United States Geological Survey, 
tabulated by F. W. Clarke, chief chemist. 1914. 40 pp. 5c. 

Contains analyses of water from Caledcnia Spring, New York, and from the Quincy mine, 
Mich. 

417. Profile surveys of rivers in Wisconsin, prepared under the direction of W. H. 
Herron, acting chief geographer. 1917. 16 pp., 32 pis. 45c. 

Contains brief description of general features of drainage of Wisconsin and of the rivers sur- 
veyed, but consistschiefly of mapeshowing "not only the outlines of the river banks, theislands, 
the positions of rapid»,falls, shoals, and existing dams,and the crossings of allferries and roads, 
but the contours of banks to an elevation hi^^ enou^ to indicate the possibility of using the 
stream.'' 

AHVUAL aSPOBTB. 

Each of the papers contained in the annual rei>orts was also issued in separate form. 

Annual reports are distributcgi free by the Geological Survey as long as its stock lasts. An asterisk (*) 
indicates that this stock has been exhausted. Many of the papers so marked , however, may be purchased 
from the SirFEBiinENDEirr or Documknts, WAsmNOioN, D. C. 

Atmw^i reports 1 to 26 are royal octavo; later reports are octavo. 

Fourteenth Annual Report of the United States Geological Survey, 1892-93, J. W. 
Powell, Director. 1893. (Pt. II, 1894.) 2 parts. *Pt. II. Accompanying 
papers, xx, 597 pp., 73 pis. $2.10. Contains: 

«The potable waters of eastern United States, by W. J. MoQee, pp. 1 to 47. Discusses cistern 
water,8tream waters, and ground waters, including minerab prings and artesian wells. 

Seventeenth Annual Report of the United States Geological Survey, 1895-96, Charles 
D. Walcott, Director. 1896. 3 parts in 4 vols. *Pt. II. Economic geology 
and hydrography, xxv, 864 pp., 113 pis. $2.35. Contains: 

«The water resources of Illinois, by Frank Leverett, pp. 006-^9, pis. 108-113. Describes 
* the physical features of the State, and the drainage basins, including Illinois, Des Fiaines, 
Kankakee, FQz,Illinols-VermiliQn, Spoon, Mackinaw, and Sangamon rivers, Macoupin Creek, 
Rock River, tributaries of the Mississippi in western lUinois, Kaskaskia, BlgMuddy,and trib- 
utaries of the Wabash: discusses the rainfall and run-off, navigable waters and water powers, 
the wells supplying water for rural districts, and artesian wells; contains tabulated artesian 
well data and water analyses. 

Eighteenth Annual Report, United States Geological Survey, 1896-97, Charles D. 
Walcott, Director. 1897. 5 parts in 6 volumes. ♦Pt. IV. Hydrography, x, 
756 pp., 102 pis. $1.75. Contains: 

«The water resources of Indiana and Ohio, by Frank Leverett, pp. 419-560, pis . 33-37. De- 
scribes Wabash, Whitewater, Great Miami, Little Miami, Sdoto, Hocking, Muskingum, and 
leaver rivers and lesser tributaries of the Ohio in Indiana and Ohio, the streams discharging 
into Lake Erie and Lake Michigan, and streams flowing to the Upper Mississippi through the 
Illinois; discusses shallow and drift wells, the flowing wells from the drift and deeper artesian 
wells, and gives records of wells at many of the cities; describes the mineral springs and gives 
analyses of the waters ;contains also tabulated lists of cities using surface waters (or water works, 
and of oities and villages using shallow and deep well waters; discusses the source and quality 
oi thD dty and village supplies, and gives precipitation tables for various points . 
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Nineteeoth Annual Report of the United States Geological Survey, 1897-98, Charlee 
D. Walcott, Director. 1898. (Pts. II, III, and V, 1899.) 6 parts in 7 vol- 
umes and separate case for maps with Pt. V. *Pt. IV. Hydrography. $1.85. 
Contains: « 

•The rock waters of Ohio, by Edward OrtoD, pp. 633-717, pis. 71-73. Describes the prin- 
cipal geoloeic formations of Ohio and the waters from the different strata; discusses the flowtag 
wells at yarious points and the artesian wells of the deep preladal channels in Allen, Auglaize, 
and Mercer counties: discusses city and village supplies; gives analyses of waters from varioos 
formations. 

MOirOOBAPHS. 

Monographs are of quartosize. They arc not distributed free, but may be obtained from the G^ologkml 
Survey or from the Superintendent of Documents at the prices given. An asterisk (*) indicates that the 
Survey's stock of the paper is exhausted. (See Finding lists, pp. 89, 118.) 

41. Glacial formations and drainage features cf the Erie and Ohio basinB, by Frank 
Leverett. 1902. 802 pp., 26 pis. $1.75. 

Treats of an area extending westward from Oenesee Valley in Now York acrossnorthwestem 
Penns>ivania and Ohio, central and southern Indiana, and southward from Lakes Ontario 
and Erie to Allegheny and Ohio rivers. 

BTTLLETIHS. 

An asterisk (*) indicates that the Geological Survey's stock of paper is exhausted. Many of the papers 
so marked may be purchased from the Superimtendknt of Documents, Washinoton, D. C. 

*264. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A. i\ 
Veatch. 1905. 106 pp. lOc. 

Discusses the importance of aocorate wellreoords to the driller, to owners of oil, gas, and water 
wells, and to the geologist; describes the geileral methods of work; gives tabulated records of 
wells in Illinois, Indiana, Michigan, Minnesota, New York, Ohio, Pennsylvania, and Wiscon- 
sin, and detailed record of wells in Onondaga County, N. Y., and Hancock and Wood counties, 
Ohio. These wells were selected because they gave definite stratlgraphic Information. 

*298. Record of deep- well drilling for 1905, by M. I.. Fuller and Samuel Sanford. 
1906. 299 pp. 25c. 

Qives an account of progress in the coUection of well records and samples; contains tabulated 
records of wells in Illinois, Indiana, Michigan, Minnesota, New York, Ohio, Pennsylvania, Ver- 
mont, and Wisconsin, and detailed records of wells in Cook County, 111.; Erie County, N. V.; 
Ottawa, Sandusky, and Summit counties, Ohio; and Manitowoc Coimty, Wis. The welk d 
which detiiiled sections are given were selected because they afford valuable stratigrapbic 
information. 

GEOLOGIC FOLIOS. 

Under the plan adopted for the preparation of a geologic map of the United States 
the entire area is divided into small quadrangles, bounded by certain mmdians 
and parallels, and these quadrangles, which number several thousand, are separately 
surveyed and mapped.^ The unit of survey is also the unit of publication, and the 
maps and description of each quadrangle are issued in the form of a folio. When all 
the folios are completed they will constitute the Geologic Atlas of the United States. 

A folio is designated by the name of the principal town or of a prominent natural 
feature within the quadrangle. Each folio includes maps showing the topography, 
geology, underground structure, and mineral deposits of the area mapped and so^eral 
pages of descriptive text. The text explains the maps and describes the topographic 
and geologic features of the country and its mineral products. The topographic map 
shows roads, railroads, waterways, and, by contour lines, the shapes of the hills and >•»!- 
leys and the height above sea level of all points in the quadrangle. The areal-geology 
map shows the distribution of the various rocks at the surface. The structural-geology 

> Index maps showing areas in the St. Lawrence basin covered by topographic maps and by geolosie 
folios will be mailed on receipt of request addressed to the director U . 8. Geological Survey, Washington, 
D. C. 
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nuLp aliowB the relationB of the rocks to one another iindeiigTound. The economic- 
geology map indicateB the location of mineral deposits that are commercially valuable. 
The artefdan-water map shows the depth of undoground-water horizons. Ekx)nomic- 
geology and artesian- water maps are included in folios if the conditions in the areas 
mapped warrant their publication. The folios are of special interest to students of 
geograpliy and geology and are valuable as guides in the development and utilization 
of mineral resources. 

Folios 1 to 163, inclusive, are published in only one form (18 by 22 inches), called 
the library edition. Some of the folios that bear numbers higher than 163 are pub- 
li^ed also in an octavo edition (6 by 9 inches). Owing to a fire in the Geological 
Survey building May 18, 1913, the stock of geologic folios was more or less damaged 
by fire and water, but 80 or 90 per cent of the folios are usable. They will be sold at 
the uniform price of 5 cents each, with no reduction for wholesale orders. This rate 
applies to folios in stock from 1 to 1S4, inclusive (except reprints), also to the library 
edition of Folio 186. The library edition of Folios 185, 187. and higher niunbers sells 
for 25 cents a copy, except that some folios which contain an unusually laige amount 
of matter sell at higher prices. The octavo edition of Folio 185 and higher numbers 
aelle for 50 cents a copy, except Folio 193, which sells for 75 cents a copy. A discount 
of 40 per cent is allowed on an order for folios or for folios together with topographic 
flu^pe amounting to $5 or more at the retail rate. 

All tbe folios contain descriptions of the drainage of the quadrangles. The folios in 
the following list contain also brief discussions of the imderground waters in connection 
with the economic resources of the areas and more or less information concerning the 
utilization of the water resources. 

An asterisk (*) indicates that the stock of the folio is exhausted. 

•81. Chicago, Illinois-Indiana. 

Describes an area embracing not only the immediate site of the city but adjacent parts ot 
Cook, Dupage, and Will counties, III.; gives an account of the water power, discusses the quality 
of the waters, and gives analyses of waters from artesian wells; gives also a list of papers relating 
to the geology and paleontology of the area. 

♦140. Milwaukee special, Wisconsin, 5c. 

Gives analyses of spring waters and of artesian water in MUwaukee; also tabulated data ooo- 
ceming wells. 

156. Ann Arbor, Mich. 25c. • 

Discusses the present lakes, the lakes of the glacial period, and under " Economic geology," 
the water resources, including the use of the rivers for power and 6f the underground waters, 
shallow and artesian, for dty and village supplies; discusses the quality of the waters, and gives 
details by townships. 

•169. Watkins Glen-Catatonk, New York. 

Includes discussion of water supply at Ithaca. 

190. Niagara, N. Y. 60c. either edition. 

Gives analyses of mineral water from well at Akron; discusses briefly the municipal suppHes 
of Buffalo, Niagara Falls, Tonawanda, La Salle, and Youngstown, and the use of Niagara River 
for power development. 

205. Detroit, Mich. 50c. either edition. 

Discusses surface and ground waters; gives mineral analyses of watw from Lake Huron, from 
rivers near Detroit, and from salt wells. 

MISCELLANEOUS REPORTS. • 

Other Federal bureaus and State and other organizations have 
from time to time published reports relating to the water resources of 
the various sections of the country. Notable among those pertaining 
to the St, Lawrence River basin are the reports of the Chief of Engi- 
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neers, United States Army, the State Geological Survey of Illinois, 
the Illinois Water-Supply Commission, the Rivers and Lakes Com- 
mission of Illinois, the New York State Conservation Commission 
and State Water-Supply Commission, and the water-power report 
of the Tenth Census (vol. 16). The following reports deserve speeiiJ 
mention: 

The mineral content of Illinois waters, by Edward Bartow, J. A. Udden, S. W. 
Parr, and Geoige T. Palmer: Illinois State Geol. Survey Bull. 10, 1909. 

Chemical and biological survey of waters of Illinois, by Edward Bartow: Univ. 
Illinois Pubs. 3, 6, 7, 1906-1909. 

Chemical survey of the waters of Illinois, report for the years 1897-1902, by A. W. 
Palmer, with report on geology of Illinois as related to its water supply, by Charles W. 
Rolfe: Univ. Illinois Pub. 

Diversion of the waters of the Great Lakes by way of the Sanitary and Ship canal 
of Chicago: A brief of the facts and issues, by Lyman E. Cooley, Chicago, 1913. 

The State of Missouri v. the State of Illinois and the Sanitary district of Chicago, 
before Frank S. Bright, commissioner of the Supreme Court of the United States, 
1904. 

The mineral waters of Indiana, their location, origin, and character, by W. S. 
Blatchley: Indiana Dept. Geology and Nat. Res. Twenty-sixth Ann. Rept., 1901. 

Reports of the water resources investigation of Minnesota, by the State Drainage 
Commission, 1909-1912. 

Water powers of Wisconsin, by L. 8. Smith: Wisconsin Geol. and Nat. Hist. Sur\-ey 
BuU. 20, 1908. 

Report of the Railroad Commission of Wisconsin to the legislature on water powen, 
1915. 

Hydrology of the State of New York, by George W. Rafter: New York State Mus, 
BuU. 85, 1905. 

Many of these reports can be obtained from the various commis- 
sions, and probably all can be consulted in the public libraries of the 
larger cities. 
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GEOIiOaiCAL SUBVEY HYDBOLOOIC BEPOBTS OF OENEBAL 

INTBBB8T. 

The following list comprises reports that are not readily classifiable 
by drainage basins and that cover a wide range of hydrologic investi- 
gation : 

WATSa-SITPPLT PAPXBS. 

*1. Pumping water for irrigation, by H. M. Wilson. 1896. 57 pp., 9 plfl. 

Describes pumps and moCiye powers, wliidmflls, water wheels, and various kinds of engines; 
also, storage reservoirs to retain pumped water until needed for irrigation. 

*3. Sewage irrigation, by G. W. Rafter. 1897. 100 pp., 4 pis. (See Water-Supply 
Paper 22.) 10c. 

D iS B U BBe s methods of sewage disposal by intermittent filtration and by irrigation; desoribefl 
utflizatiaa of sewage in Oermany, England, and France, and sewage purificatioo in the United 
States. 

•8. Windmills for irrigation, by E. C. Murphy. 1897. 49 pp., 8 pis. 10c. 

Gives results of experimental tests of windmills during the summer of 1806 in the vicfaiity 
of Garden, Kans.; describes instruments and methods and draws conclusions. 

*14. New tests of certain pumpe and water lifts used in irrigation, by 0. P. Hood, 
1898. 91pp., li^. 

Discusses efficiency of pumps and water lifts of various types. 

•20. Experiments with windmills, by T. O. Perry. 1899. 97 pp., 12 pis. 15c. 

Includes tables and descriptions of wind wheels, makes comparisons of wheels of several 
types, and discusses results. 

•22. Sewage irrigation, Pirt II, by G. W. Rafter. 1899. 100 pp., 7 pis. 15c. 

Gives rtfsumd of Water-Supply Paper 3; discusses pollution of certain streams, experiments 
on purification of factory wastes in Massachusetts, \'alue of commercial fertilizers, and describee 
American sewage-dispoaal plants by States; contains bibliography of publications relating to 
sewage utilliatioa and disposal. 

*41. The windmill, its efficiency and economic use. Part I, by E. C. Murphy. 1901. 
72 pp., 14 pis. 

*42. The windmill, its efficiency and economic use. Part II, by E. C. Murphy. 1901, 
75 pp., 2 pis. 10c. 

Nos. 41 and 42 give details of results of experimental tests with windmills of various types. 

•43. Conveyance of water in irrigation canals, flumes, and pipes, by Samuel Fortier, 
1901. 86 pp., 15 pis. 15c. 

•56. Methods of stream measturement. 1901. 51pp., 12 pis. 15c. 

Describes the methods used by the Survey in 1901-2. See also Nos. 64, 94, and 95. 

•57. Preliminary list of deep borings in the United States, Pbrt 1 (Alabama-Montana), 
by N. H. Darton. 1902. 60 pp. (See No. 149.) 5c. 

•61. Preliminary list of deep borings in the United States, P&rt II (Nebraska- Wyo- 
ming), by N. n. Darton. 1902. 67 pp. 5c. 

Nos. 57 and 61 contain information as to depth, diameter, yield, and head of water in bor- 
ings more than 400 feet deep; under head ''Remarks" gives information oonoeming tempera- 
ture, quality of water, purpose of boring, eta The lists are arranged by States, and the States 
are arranged alphabeticaUy. A second, revised editioD was published in 1906 as Water-Supply 
Paper 149 (q. v.). 5c. 

125832<»— 20— W8P 474 9 xix 
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*64. AccunKiy of stream measurements, by E. C. Murphy. 1902. 99 pp., 4 pis. 
(See No. 95.) 10c. 

Describes methods of measuring velocity of water and of measuring and oompating strram 
flow and compares results obtained with the different instruments and methods; describes 
also experiments and results at the Cornell University hydraulic laboratory. A second, en- 
larged, edition published as Water-Supply Paper 95. 

*67. The motions of undeiground waters, by 0. S. Slichter. 1902. 106 pp., 8 pis. 
15c. 

Discusses origin, depth, and amount of underground waters; permeability of rocks and 
porosity of soils; causes, rates, and laws of motion of underground water; surface and deep 
sooes of flow and recovery of waters by open wells and artesian and deep wells; treats of the 
shape and position of the water table; gives simple methods of measuring yield of flowing well; 
describes artesian wells at Savannah, Oa. 

72. Sewage pollution in the metropolitan area near New York City and its effect 

on inland-water resources, by M. 0. Lei^ton. 1902. 75 pp., 8 pis. 10c. 

Defines "normal' 'and " polluted ' ' waters and discusses the damage resulting from pollution. 

79. Normal and polluted waters in northeastern United States, by M. 0. Leig^ton. 
1908. 192 pp. 10c. 

Defines essential qualities of water for various uses, the impurities in rain, surface, and unde^ 
ground waterai the meaning and importance of sanitary analyses, and the principal sources of 
poUution; chiefly, "a review of the more readily available records" of examinatioQ of water 
supplies derived from streams in the Merrimack, Connecticut, Housatonic, Delaware, and 
Ohio River basins; oontains many analyses. 

*80. The relation of rainfall to run-off, by G. W. Rafter. 1903. 104 pp. 10c. 

Treats of measurements of rainfall and laws and measurements of stream flow; gives rainfall, 
run-off, and evaporation formulas; discusses effect of forests on rainfall and run-off. 

87. Irrigation in India (second edition), by H. M. Wilson. 1903. 238 pp., 27 pis. 
25c. 

First edition was published in Part n of the Twelfth Annual Report. 

93. Proceedings of first conference of engineers of the Reclamation Service, with 
accompanying papers, complied by F. H. Newell, chief engineer. 1904. 
361 pp. 25c. 

Contains, in addition to an account of the organization of the hydrographio [waterfesouroes] 
branch of the United States Geological Survey and the reports of the oonference, the following 
papers of more or less general interest: 

Limits of an irrigation prp}ect, by D. W. BfiBa. 

Relation of Federal and State laws to irrigation, by Morris Bien. 

Electrical transmission of power for pumping, by H. A. Storrs. 

Correct design and stability of high masonry dams, by Oed. Y. Wisner. 

Irrigation surveys and the use of the plane table, by J. B. Lippinoott. 

The WW of alkaline waters for irrigation, by Thomas A. Means. 

*94. Hydrographic manual of the United States Geological Survey, prepared by 
E. C. Murphy, J. C. Hoyt, and G. B. Hollister. 1904. 76 pp., 3 pis. 10c. 
Gives instructions for field and office work relating to measurements of stream flow by correot 
meters. See abo No. 95 

*95. Accuracy of stream measurements (second, enlarged, edition), by E, C. Murphy. 
1904. 169 pp., 6 pl^. 

Describes methods of measuring and computing stream flow and compares results derived 
from different instruments and methods. See also No. 94. 

*103. A review of the laws forbidding pollution of inland waters in the United States, 
by E. B. Goodell. 1904. 120 pp. (See No. 152.) 

Explains the legal principles under which antipollution statutes become operative, quotes 
court decisions to show authority for various deductions, and classifies according to scope tbt 
ftatutes enacted in the different States. 
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110. Contnbatioii0 to the hydrology of eastern United States, 1904; M. L. Fuller, 
geologist in chaige. 1905. 211 pp., 5 pis. 10c. 

Oonteins Ihe following reports of general interest. The scope of eaoh paper in indiopted by 
Itstitle. 

Desoriptkm of underflow meter used in measoring the velooltj and direction of undergroond 
WBter, by Charles S. Sllohter. 

The GaUfomia or "stovepipe'* method of wellconstmction, by Cliarles 8. Sllohter. 

Approximate methods of measuring the yield of flowing wells, by Charles S. SUchter. 

Correetkms necessary in aoonimte determinations of flow from vertical well casings, from notes 
furnished by A. N. Talbot. 

Experiment relating to problems of well contamination at QuitmaUi Ga., by 8. W. McCah 
Ues. 

Notes on the hydrology of Cuba, by IL L. Fuller. 

113. The disposal of strawboard and oil-well wastes, by R. L. Sackett and Isaiah 
Bowman. 1905. 52 pp., 4 pis. 5c. 

The first paper discusses the pollution of streams by sewage and by trade wastes, describes 
the manufseture of strawboard, and gives results of various experiments in dispodng of the 
waste. The second paper describes briefly the topography, drainage, and geology of the region 
about Marion, Ind., the contamination of rook wells and of streams by waste oil and brine. 

*114. Undeiground wat^s of eastern United States; M. L. Fuller, geologist in charge. 
1905. 285 pp., 18 pis. 25c. 

Contains report on **Oocurrence of underground waters," by M. L. Fuller, discussing sonroes, 
amount, and temperature of waters, permeability and storage capacity of rooks, water-bearing 
fonnations, recovery of water by springs, wells, and pumps, essential conditions of artesian 
flows, and general conditions ailecting underground waters in eastern United States. 

119. Index to the hydrographic progress reports of the United States Geological 

Survey, 1888 to 1903, by J. C. Hoyt and B. D. Wood. 1905. 253 pp. 15c. 
Scope indicated by title. 

120. Bibliographic review and index of papers relating to underground waters pub- 

lished by the United States Geological Survey, 1879-1904, by M. L. FuUer. 
1905. 128 pp. 10c. 
Scope indicated by title. 

*122. Relation >>f the law to underground waters, by D. W. Johnson. 1905. 65 pp. 5c. 
Deflnesand dassifles underground waters, gives common-law rules relating to their use, and 
cites State legislative acts affecting them. 

140. Field measiu^ments of the rate of liiovement of underground waters, by C. S. 
SUchter. 1905. 122 pp., 15 pis. 15c. 

Discussesthe capacity of sand to transmit water, describes measurements of underflow in Rio 
Hondo, San Gabriel, and Mohave River valleys, CaUf ., and on Long Island, N. Y., gives results 
of tests of wells and pumping plants, and describes stovepipe method of well construction. 

143. Experiments on steel-concrete pipes on a working scale, by J. H. Quinton. 
1905. 61pp., 4 pis. 6c. 
Scope indicated by tiUe. 

145. Contributions to the hydrology of eastern United States, 1905; M. L. Fuller, 

geologist in charge. 1905. 220 pp., 6 pis. 10c. 

Contains brief reports of general interest as follows: 

Drainage of ponds into drilled wells, by Robert E. Horton. Discusses ef&dency, cost, and 
capacity of drainage wells, and gives statistics of such wells in southern "Michigan. 
Construction of so-called fountain and geyser springs, by M3rron L. Fuller. 
A convenient gage for determining low artesian heads, by Myron L. Fuller. 

146. Proceedings of second conference of engineers of the Reclamation Service, with 

accompanying papers, compiled by F. H. Newell, chief engineer. 1905. 
267 pp. 15c. 

Contains brief account of the organisation of the hydrographic [water-resources] branch and 
the Reclamation Service, reports of conferences and committees, circulars of instruction, and 
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many brief reports on subjects closely related to reclamation, and a blbHoKrapby of t«dixiln] 
papers by members of the service. Of the papers read at the oonlerenoe those Usted betow 
(scope indicated by title) are of more or less general interest: 

Proposed State code of water laws, by Morris Bien. 

Power engineering applied to irrigation problems, by O. U. Ensign. 

Estimates on tunnelling in irrigation projects, by A. L. Fellows. 

Collection of stream-gaging data, by N. C. Q rover. 

Diamond-drill methods, by Q. A. Hammond. 

Mean-velocity and area curves, by F. W. Hanna. 

Importanceof general hydrographio data concerning basins of streams gaged, by R. E. Horton. 

Effect of aquatic vegetation on stream flow, by R. £. Horton. 

Sanitary regulations governing construction camps, by M. O. I^ightom. 

Necessity of draining irrigated land, by Thos. H. Means. 

Alkali soils, by Thos. H. Means. 

Oost of stream-gaging work, by E. C. Murphy. 

Equipment of a cable gaging station, by E. C. Murphy. 

Silting of reservoirs, by W. M. Reed. 

Farm-unit classification, by D. W. Ross. 

Cost of power for pumping irrigating water, by H. A. Storrs. 

Records of flow at current-meter gaging stations during the frosen season, by F. H. TIIHngtMtst 

147, Destructive floods in the United States in 1904, by E. C. Murphy and others. 

1905. 206 pp., 18 pis. 15c. 

Contains a brief account of "A method of computing cross^ectkm area of WBterways,** indnd- 
ing formulas for maximnm discharge and areas of cross section. 

*149. Preliminary list of deep borings in the United States, second editioii, with addi- 
tions, by N. H. Darton. 1905. 175 pp. 10c. 

Gives by States (and within the States by counties), location, depth, diameter, yl«]d,hei)^t 
of water, and other available information, concerning wells 400 feet or more in depth; includes 
all wells listed in Watei^Supply Papers 57 to 61; mentions also principal pubUcatkms rekltDS 
to deep borings. 

*150. Weir experiments, coefficients, and formulas, by R. E. Horton. 1906. 189 pp., 
38 pis. (See Water-Supply Paper 200.) 15c. 
Scope indicated by title. 

151. Field assay of water, by M. O. Leighton. 1905. 77 pp., 4 pis. 10c. 

Discusses methods, instruments, and reagents used in determining turbidity, oolor, iron, 
chlorides, and hardness in connection with the studies of the quality of water In varloys puts 
of the United States. 

*152. A review of the laws forbidding pollution of inland waters in the United States 
(second edition), by E. B. Goodell. 1905. 149 pp. 
Scope indicated by title. 

*160. Underground-water papers, 1906; M. L. Fuller, geologist in charge. 1906. 1(M 
pp., 1 pi. 

Oives account of work in 1905; lists of publications relating to underground waters, azid cm- 
tains the following brief reports of general interest: 

Significance of the term "artesian," by Myron L. Fuller. 
Representation of wells and springs on maps, by Myron L. Fuller. 
Total amount of free water in the earth's crust, by Myron L. Fuller. 
Use of fluorescein in the study of underground waters, by R. B. Dole. 
Problems of water contamination, by Isaiah Bowman. 
Instances of improvement of water in wells, by Myron L. Fuller. 

♦162. Destructive -floods in the United States in 1905, with a discussion of flood dis- 
charge and frequency and an index to flood literature, by £. 0. Murj^y and 
others. 1906. 105 pp., 4 pis. 15c. 

*163. Bibliographic review and index of underground-water literature publi^ed in 
the United States in 1905, by M. L. Fuller, F. G. Clapp. and B. L. Johnson. 

1906. 130 pp. 15c. 
Scope indicated by title. 
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*179. Prevention of stream pollution by distillery refuse, based on investigations at 
Lynchbuig, Ohio, by Herman Stabler. 1906. 34 pp., 1 pi. 10c. 

Describes grain distUIation, treatment of slop, sources, character, and effects of effluents on 
streams; discusses filtration, precipitation, fermentation, and eviq;>oration methods of disposal 
of wastes without pollution. 

*180. Turbine water wheel tests and power tables, by R. E. Horton. 1906. 134 pp. 
2 pis. 20c. 

Scope indicated by title. 

*185. Investigations on the purification of Boston sewage, by C.-E. A. Winslow and 
E.B.Phelps. 1906. 163 pp. 25c. 

Discusses composition, disposal, purification, and treatment of sewages and recent tendencies 
in sewage-disposal practice in En«^d, Germany, and the United States; describes character 
of crude sewage at Boston, removal of suspended matter, treatment in septic tanks, and puri- 
fication in intermittent sand nitration and ooarse material; gives bibliography. 

*186. Stream pollution by add-iron wastes, a report based on investigations made 
at Shelby, Ohio, by Herman Stabler. 1906. 36 pp., 1 pi. 

Gives history of pollution by acid-iron wastes at Shelby, Ohio, and resulting litigation; dis- 
cusses effect of add-iron Uquora on sewage purification processes, recovery of copperas from acid 
iron wastes, and other processes for removal of pickling liquor. 

*187. Detenxdnation of stream flow during the frozen season, by H. K. Barrows and 
R. E. Horton. 1907. 93 pp., 1 pi. 16c. 
Scope indicated by title. 

*189. The prevention of stream i>oUiition by strawboard wastes, by E. B. Phelps. 
1906. 29 pp., 2 pis. 

Describes manuf^Krture of strawboard, present and proposed methods of disposal of waste 
liquors, laboratory investigations of precipitation and sedimentation, and field studies of amount 
and character of water used, raw material and finished product, and mechanical filtration. 

*194. Pollution of IllinoiB and Mississippi rivers by Chicago sewage (a digest of the 
testimony taken in the case of The State of Missouri v. The State of Illinois 
and the Sanitary District of Chicago), by M. O. Leighton. 1907. 369 pp., 
2 pis. 

Scope indicated by amplification of title. 

*200. Weir experiments, coefficients, and formulas (revision of paper No. 150), by R. E. 
Horton. 1907. 195 pp., 38 pis. 35c. 
Scope indicated by title. 

*226. The jMllution of streams by sulphite-pulp waste, a study of possible remedies, 
by E. B. Phelps. 1909. 37 pp., 1 pi. 10c. 

Describes the manufacture of sulphite pulp» the waste liquors, and the experimental work 
leading to suggestions as to methods of preventing stream pollution . 

*229. The disinfection of sewage and sewage filter effluents, with a chapter on the 
putrescibiUty and stability of sewage effluents, by E. B. Phelps. 1909. 91 
pp., 1 pi. 15c. 
Scope indicated by title. 

*234. Papers on the conservation of water resources. 1909. 96 pp., 2 pis. 15c. 

Ckmtains the following papers, whose scope is indicated by their titles: Distribution of rainfall, 
by Henry Oannett; Floods, by M. O. Leighton; Developed water powers, complied under the 
direction of W. K. Steuart, with discussion by M. O. Leighton; Undeveloped water powers, by 
IC O. Leighton; Irrigation, by F. H. Newell; Underground waters, by W. C. Mondenhall; 
Denudation, by R. B. Dole and Herman Stabler; Control of catchment areas, by H. N. Parker. 

*235. The purification of some textile and other factory wastes, by Herman Stabler 
and G. H. Pratt. 1909. 76 pp. 10c. 

Discusses waste waters from wool scouring, bleaching and dyeing cotton yam, bleaching 
cotton piece goods, and manufacture of oleomai^ine, f ertilifer, and glue. 
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236. The quality of surface waters in the United States: Part I, Analyses of waters 
east of the one hundredth meridian, by R. B. Pole. 1909. 123 pp. 10c. 

Describes ooUecUon of samples, method of examination, preparation of solutions^ a c earac> 
of estimates, and expression of analytical results. 

238. The public utility of water jMwers and their governmental regulation, by Ren^ 
Tavemier and M. O. Leighton. 1910. 161 pp. 15c. 

Discusseshydraulio power and irrigation, Prencli, Italian, and Swiss legislation relative to tlie 
development of water powers, and laws proposed in the French Parliament; reviews work d 
buraaa of hydraulics and agricultural improvement and the French department of agrtoiiltiire, 
and gives r4sum4 of Federal and State water-power legislation in the United States. 

♦255. Undeiground waters for farm use, by M. L. Fuller. 1910. 58 pp., 17 pla. 15c. 

Discusses rocks as sources of water supply and the relative safety of supplies from different 

materials; springs and their protection; open or dug and deep wells, their location, yields relative 

cost, protection, and safety; advantages and disadvantages of dstems and combinatk»n wcOs 

and cisterns. 

*257. Well-drilling methods, by Isaiah Bowman. 1911. 139 pp., 4 pis. 15c. 

Discusses amount, distribution, and disposal of rainfall, water-bearing rocks, amount of under- 
ground water, artesian conditions, and oil and gas bearing formations; gives history of well 
drilling in Asia, Europe, and the United States; describes in detail the various metiiods and ths 
machinery used; discusses loss of tools and geologic diiBculties; contamination of well waters 
and methods of prevention; tests of capacity and measurement of depth; and of costs sinldng 
wells. 

*258. Underground-water papers, 1910, by M. L. Fuller, F. G. Clapp, G. C. Matson, 
Samuel Sanford, and H. C. Wolff. 1911. 123 pp., 2 pis. 15c. 

Contains the following papers (scope indicated by tities) of general interest: 

Drainage of wells, by M. L. Fuller. 

Freesing of wells and related phenomena, by K. L. Fuller. 

Pollution of underground waters in limestone, by O. C. Katson. 

Protection of shallow wells in sandy deposits, by H. L. Fuller. 

Magnetic wells, by H. L. Fuller. 

259. The underground waters of southwestern Ohio, by M. L. Fuller and F. G. Clmpp, 
with a discussion of the chemical character of the wat^s, by R. B. Dole. 
1912. 228 pp., 9 pis. 35c 

Describes the topography, climate, and geology of the region, the water-bearing formatians, 
the source, mode of occurrence, and head of the waters, and municipal supplies; give dctaUs 
by counties; discusses in supplement, under chemical character, method of analysis and expres- 
sion of results, mineral constitutents, ^ect of the constitutents on waters for domestic, indnatr^ 
and medicinal uses, methods of purification, chemical composition; many analyses and Add 
assays. The matter in the supplement was also published in Water-Supply Paper 254 (TIm 
underground waters of north-central Indiana). 

274. Some stream waters of the western United States, with chapters on sediment 
carried by the Bio Grande and the industrial application of water analyses, 
by Herman Stabler. 1911. 188 pp. 15c. 

Describes collection of samples, plan of analytical work, and methods of analyses; discusses 
soap-oonsimiing power of waters, water softening, boiler waters, and water for irrigation; gi^es 
results of analyses df waters of the Rio Grande and of Pecos, GalUnas, and Hondo rivers. 

♦315. The purification of public water supplies, by G. A. Johnson. 1913. 84 pp.: 
8 pis. 10c. 

Discusses ground, lake, and river waters as public supplies, development of waterworks 
systems in the United States, water consumption, and typhoid fever; describes methods <rf 
filtration and sterilization of water and municipal water softening. 

334. The Ohio Valley flood of March-April, 1913 (including comparisons with some 
earlier floods), by A. H. Horton and H. J. Jackson. 1913. 96 pp., 22 pis 20c. 

Although relating specifically to floods in the Ohio Valley, this report discusses also the c 
of floods and the prevention of damage by floods. 
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337. The effects of ice on stream flow, by William Glenn Hoyt. 1913. 77 pp., 7 
pis. 15c. 

Discusses methods of measuring the winter flow of streams. 

*345. Contributions to the hydrology of the United States, 1914. N. 0. Grover, chief 
hydraulic engineer. 1915. 225 pp., 17 pis. 30c. 

*(e) A method of determining the daily discharge of rivers of variable slope, by U. R. Hall, 
W. E. Hall, and C. H. Pierce, pp. 5^-65. 

364. Water analyses from the laboratory of the United States Geological Survey, 
tabulated by F. W. Clarke, chief chemist. 1914. 40 pp. 5c. 

Contains analyses of waters from rivers, lakes, wells, and springs in various parts of the United 
States, including analyses of the geyser water of Yellowstone National Park, hot springs in 
Montana, brines from Death Valley, water from the Qulf of Mexico, and mine waters from 
Tennessee, Michigan, Missouri and Oklahoma, Montana, Colorado and Utah, Nevada and 
Arizona, and California. 

371. Ekiuipment for current-meter gaging stations, by G. J. Lyon. 1915. .64 pp., 
.37 pis. 20c. 

Describes methods of installing automatic and other gages and of coostruoting gage wells, 
shelters, and structures for making discharge measurements and artificial oontrols. 

*376. Contributions to the hydrology of the United States; 1915. N. C. Grover, chief 
hydraulic engineer. 1916. 181 pp., 9 pis. 

(c) The relation of stream gaging to the sdenoe of hydraattos, by C. H. Pierce and R. W. 
Davenport, pp. 77-84. 

(e) A method of correcting river discharge for a changing stage, by B. £. Jones, pp. 117-130. 

ij) Conditions requiring the use of automatic gages in obtaining records of stream flow by 
C. H. Pierce, pp. 131-139. 

Three papers presented at the conference of engineers of the water-resources branch in Decem- 
ber, 1914. 

*40D. Contributions to the hydrology of the United States, 1916. N. C. Grover, chief 
hydraulic engineer. 

(a) The people's interest in water-power resources, by Q. O. Smith, pp. 1-8. 
(e) The measurement of sUt-laden streams, by Raymond C. Pierce, pp. 30-51. 

(d) Accuracy of stream-flow data, by N. C. Orover and J. C. Hoyt, pp. 63-50. 

416. The divining rod, a history of water witching, with a biblography, by Arthur J. 
EUis. 1917. 59 pp. 10c. 

A brief paper published " merely to furnish a reply to the numerous inquires that are oon- 
tinn^Iy being received from all parts of the country " as to the eflicacy of the divining rod for 
locating underground water. 

425. Contributions to the hydrology of the United States, 1917; N. C. Grover, chief 
hydraulic engineer. 1918. Contains: 

(c) Hydraulic conversion tables andoonvenient equivalents, pp. 71-94. 1017. 

427. Biblography and index of the publications of the United States Geological 
Survey relating to ground water, by O. E. Meinzer. 1918. 169 pp., 1 pi. 

Includes publications prepared, In whole or part, by the Geological Survey that treat any 
phase of the subject of ground water or any subject directly applicable to ground water. Il- 
lustrated by map showing reports that cover specific areas more or less thoroughly. 

▲mnrAL reports. 

•Fifth Annual Report of the United States Geological Survey 1883-84, J. W. Powell, 
Director. 1885. xxxvi, 469 pp., 58 pis. $2.25. Contains: 

*The requisite and qualifying conditions of artesian wells, by T. C. Chamberlin, pp. 12&-173. 
PI. 21. Scope indicated by title. 

•Twelfth Annual Report of the United States Geological Survey, 1890-91, J. W. Powell 
Director. 1891. 2 parts. Pt. II, Irrigation, xviii, 576 pp., 93 pis. $2. 
Contains: 

•Irri^itian in India, by H. M. Wilson, pp. 37&-561, pis. 107-146. See Water-Supply Paper 87. 
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Thirteenth Annual Keport of the United States Geological Survey, 1891-92, J. W. 
Powell, Director. 1892. (Pts.II and III, 1893.) 3 parts. *Pt. IH, Iniga- 
tion, xi, 486 pp., 77 pis. $1.85. Contains: 

^American Irrigation engineeriiig, by H. M. Wilson, pp. 101-349, pis. 111-145. Diseosses 
the economic aspects of irrigation, alkaline drainage, silt, and sedimentation; gives brief his. 
tory of legislation; descril>es perennial canals in Idaho-CaUfomia, Wyoming, and Arisoaa: 
discusses water storage at reservoirs of the Galifomla ai|d other projects, sobsnr&ce aonrces of 
supply, pumping, and subirrigation. 

Fourteenth Annual Keport of the United States Geological Survey, 1892-93, J. W. 
Powell, Director. 1893. (Pt. II, 1894.) 2 farts. *Pt. II, Accompanying 
papers, xx, 597 pp., 73 pis. $2.10. Contains: 

*The potable waters of eastern United States, by W. J. MoGee, pp. 1-47. Disoosses dstera 
water, stream waters, and ground waters, including mineral springs and artesian wells. 

^Natural mineral waters of the United States, by A. C. Peale, pp. 49-88, pis. 3 and 4. Dis- 
cusses the origin and flow of mineral springs, the source of mineralization, thermal sprix^, the 
chemical composition and analysis of spring waters, geographic distribution, and the uUlisa- 
• tion of mineral waters; gives a list of American mineral spring resorts; contains also some 
analyses. 

Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles 
D. Walcott, Director. 1898. (Parts II, III, and V, 1899.) 6 parts in 7 
vols, and separate case for maps with Pt. V. *Pt. II, papers chiefly of a theo- 
retic nature, v, 958 pp., 127 pis. $2.65. Contains: 

* Principles and oonditions of the movements of ground water, by F. H. King, pp. 5^2tK, pb. 
6-16. Discusses the amount of water stored in sandstone, in soil, and in other rocks, the d^rth 
to which ground water penetrates; gravitational, thermal, and capillary movemnts of ground 
waters, and the configuration of the ground-water surface; gives the results of experfmoital 
investigatioDS on the flow of air and water through a rigid, porous media, and through nnd, 
sandstones, and silts; discusses results obtained by other investigators, and summariies result 
of observations; discusses also rate of flow of water through sand and rook, the growth of riv«n 
rate of filtration through soil, interference of wells, etc. 

^Theoretical investigation of the motton of groand waters, by C. 8. SUchter, pp. 395-384, pb. 
17. Soope indicated by title. 

P&OrxSSXOVAL PAFBB8. 

*72. Denudation and erosion in the southern Appalachian region and the Mononga- 
hela basin, by L. C. Glenn. 1911. 137 pp., 21 pis. 35c. 

Describes the topography, geology, drainage; forests, climate and population, and transporta- 
tion bicilities of the region, the relation of agriculture, lumbering, mining, and power develop- 
ment to erosion and denudation, and the nature, effects, and remedies of erosion; gives dettil- 
of oonditions in Holston, Nolichucky, FKnch Broad, Little Tennessee, and Hiwassee river 
bflbins, along Tennessee River proper, and in the basins of tha Coosa- Alabama system, Chatta- 
hoochee, Savannah, Saluda, Broad, Catawaba, Yadkin, New, and Monongahela rivers. 

86. The transportation of debris by running water, by G. K. Gilbert, based on 
experiments made with the assistance of £. C. Murphy. 1914. 263 pp. 
3- pis. 70c. 

The results of an inveitigatioD which was carried on in a specially equipped laboratory st 
Berkeley, Cal., and was undertaken for the purpose of learning "the laws which control the 
movement of bed load and especially to determine how the quimtity of load is relatpd to the 
stream slope and discharge and to the degree of ccmuninution of the debris. " 

A highly technical report. 

105. Hydraulic mining debris in the Sierra Nevada, by G. K. Gilbert. 154 pp., 
34 pis. 1917. 

Presents the results of an investigation undertaken by the United States Geological Surrey 
in response to a memorial from the California Miners' Association asking that a particular study 
be made of portions of the Sacramento and San Joaquin valleys affected by detritus from tat- 
rential streams. The report deals largely with geologic and physiographic aspects of the subject, 
traces the physical effects, past and future, of the hydraulic mining of earlier decades, the siinilsr 
effects which certain other industries induce through stimulation ci the erosion of the soil, sod 
the influence of the restriction of the area of inundation by the constniction of levees. Sooests 
oooperatioii by several interests for the control of the streams now oanylng heavyioads of debris. 
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BI7LLBTZH8. 

*32. Lists and analyses of the mineral spi^ings of the United States (a preliminary 
study), by A. C. Peale. 1886. 236 pp. 

Defines mineral waters, lists the springs by States, and gives tables of analyses so fur as as 
available. 

♦264. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A. C. 

Veatch. 1905. 106 pp. 10c. 
*298. Recoid of deep-well drilling for 1905, by M. L. Fuller and Samuel Sanford. 

1906. 299 pp. 25c. 

Bulletins 264 and 298 disctos the importance of accurate well records to the driUer, to owners 
of oil, gas, and water wells, and to the geologist; describe the general methods of work; give 
tabulated records of wells by States, and detailed records selected as affording valuable strati* 
grafdiic inf ormatioo. 

*319. Summary of the controlling factors of artesian flows, by Myron L. Fuller, 1908. 
44 pp. 10c. 

Describes underground reservoirs, the sources of underground waters, the confining agents, 
the primary and modifying fiactors of artesian circulation, the essential and modifying factors 
of artesian flow, and typical artesian systems. 

*479. The geochemical interpretation of water analyses, by Chase Palmer. 1911. 
31 pp. 6c. 

Discusses the expression of chemical analyses, the chemical character of water and the proper- 
ties of natural waters; gives a olassiflcatloo of waters baaed on property values and reacting 
values, and dis c uss e s the character of the waters of certain rivers as interpreted iirectly tram 
the results of analyses; discusses also the relation of water pnqmties to gedogio formations, 
silica in river water, and the character of the water of the MissisBippi and the Oreat Lakes and 
St. Lawrence River as indicated by chemical analyses. 

616. The data of geochemistry (third edition), by F. W. Clarke. 1916. 821 pp. 
46c. 

Earlier editions were published as Bulletins 830 and 491. Contains a disoussloD of the state- 
ment and interpretatioD of water analyses and a chapter on "Mineral wells and springs" (pp. 
17^216). Discusses the definition and dassiftoation of mineral waters, changes in the oom- 
position of water, deposits of calcareous, ooherons, and silioeous materials made by water, 
Tadose and Juvenile waters, and thermal springs in relatioD to vdcanism. Describes the dif^ 
Sennt kinds of ground water and gives typical analyses. Inolodes a brief bibliography of 
papsn containing water analyses. 
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INDEX BY AREAS AND SUBJECTS. 

[A- Aimual Report; M- Monograph: B-BoUetiii; P-Proiessioaal Paper; W-Watei>8apply Paper; 

OF- Geologic foUc] 

Artefiian waters: Essential conditions A 6; B 819; W 67, 114 

BibUc^^raphies > W 119, 120, 163, 427 

Chemical analyses:^ Methods and interpretation. . W 161, 236, 259, 274, 364; B 479, 616 

Conservation W 234, 400a 

Debris reports P 86, 105 

Denudation P 72, 105 

Divining rod , W416 

Engineering methods. . P 86; W 1 , 3, 8, 20, 41, 42, 43, 56, 64, 93, 94, 95, 110, 143, 146, 
150, 180, 187, 200, 257, 337, 345 «, 371, 375 c, e, and/, 400 c and rf, 425 c 

Floods W 147, 162, 334 

niinois: Quality of waters A 17 ii; W 194, 236, 239; G F 81 . 

Surface waters A 17 ii; W 236, 239; GF81 

Underground waters A 17 ii; B264,298; W57,114,149; GF81 

India: Irrigation A 12ii; W87 

Indiana: Quality of waters A 18 iv; W236,254 

Surface waters W 147; M xli; G F 81 

Underground waters. . . . A 18 iv; B 264, 298; W 21, 26, 57, 114, 149, 254; G F 81 

Ice measurements W 146, 187, 337 

Irrigation, general A12ii,13iii; W 20, 22, 41, 42, 87, 93, 146 

Legal aspects: Surface waters Wl03,152,238 

Underground waters W 122 

Michigan: QuaUty of waters W 30, 31, 102; 182, 183, 236; GF 155, 205 

Surfacewaters '. W30,147,162; GF155,205 

Underground waters B264,298; W30,31,57, 

102, 114, 145, 149, 160, 182, 183; G F 155, 205 

Mineral springs: Analyses A 1411; W364; B 32 

Origin, distribution, etc A 14 ii 

Lists B32; W 114 

Minnesota: Quality of waters W 193, 236 

Surfacewaters W 162, 193 

Underground waters B 264, 298; W 57, 102, 114, 149 

Motions of ground waters A 19 ii; B 319; W 67, 110, 140 

New York: Quality of waters W 110,144, 14^,236; G F 169, 190 

Surface watera M xli; W 24, 25, 147, 162, 187; G F 169, 190 

Underground waters B 264, 298; W 61, 102, 110, 114, 145, 149; G F 169, 190 

Ohio: Quality of waters A 18, iv, 19, iv; W 179, 236, 259 

Surfacewaters M xli; W 91, 162 

Underground waters A 18 iv, 19 iv; B 264,298; W91,114,149 

Pennsylvania: Surface waters W 147, 162 

Underground waters B 264, 298 ; W 110, 114, 145, 149 

Pollution: By industrial wastes W 179, 186, 189, 226, 235 

By sewage W 72, 79, 194 

Laws forbidding W 103, 152 

Indices of W 144, 160 

> Many of the reports contain brief subject bibliographies. See abstracts. 

* limy analyses of river, spring, and well waters are scattered through publicatioos, as noted in abstracts. 
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Sanitation; quality of waters; pollution; sewage irrigation W 3, 22, 72, 79, 

103, 110, 113, 114, 121, 145, 152, 160, 179, 185, 
186, 189, 194, 226, 229, 235, 236, 255, 268, 315 

Sewage disposal and purification W 3,22,72,113,186, 194,229 

Underground water: Legal aspects W 122 

Methods of utilization W 114, 266, 267 

Pollution W 110, 146, 160, 258 

Vermont: Quality of waters W 144,236 

Surface waters W 187 

Underground waters W 102, 110, 114, 149 

Windmill papers W 8, 20, 41, 42 

Wisconsin: Quality of waters G F 140 

Profile surveys W 417 

Surface waters W 156; G F 140 

Underground waters B 264,298; W 61, 114, 145, 149; G F 140 
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Page. 

Aminicon River, Wia vu 

Auglaize River, Ohio ix 

Au Sable River, Mich vin 

Auaable River, N. Y x 

Bad River, \^ .- vn 

Beaver Bay River, Minn vu 

Beaver River, N. Y x 

Big Chazy River, N. Y x 

Black River, N.Y x 

Black River, Ohio ix 

Blanchard River, Ohio ix 

Black River canal, N. Y x 

Boardman River, Mich vni 

BogRiver, N. Y x 

Boqnet River, N. Y xi 

Brule River, Minn vn 

Brule River, Wib, (Tributary to 

Lake Michigan) vra 

Brule River, Wis. (Tributary to 

• Lake Superior) ^ vn 

Calumet River, Little, lU vm 

Canadice outlet, N. Y ix 

Canaseraga Creek, N. Y ix 

Carp River, Mich vii 

Cascade River, Minn vn 

Caae River, Mich ix 

Cattaragus Creek, N. Y ix 

Cayuga Lake, N. Y ix 

Champlain Lake, Vt. x 

Chateaugay River, N. Y x 

Chazy River, Big, N. Y x 

Chi ttenango Creek, N. Y x 

Cloquet River, Minn vn 

Clyde River, Vt xi 

Crockery Creek, Mich vm 

Cuyahoga River, Ohio ix 

Dead River, Mich : vn 

Deer River, N.Y x 

Devil Track River, Minn vn 

Dog River, Vt xi 

East Branch or Fork. Seinavie of 

main stream. 

East Creek, Vt.: xi 

Escanaba River, Mich vin 

B^Creek,N. Y ix 

Fawn River, Mich ^ vin 



Pi«e. 

Piah Creek, N.Y. x 

Fish Creek, East Brandi, N. T. . . x 

Pish Creek, West Branch, N. T. . . x 

Flint River, Mich ix 

Fond du Lac River, East Branch, 

Wis vni 

Fond du Lac River, West Branch, 

Wis vni 

Forestport feeder, N. Y x 

Fox River, Wis vm 

Genesee lUver, N. Y ix 

Greoige, Lake, N. Y xi 

Grand River, Mich vm 

Green River, Vt xi 

Hemlock Lake, N.Y ix 

Honeoye Creek, N. Y ". ix 

Huntington River, Vt xi 

Huron River, Mich ix 

Iron River, Mich vm 

Kalamazoo River, Mich vm 

Keshequa Creek, N.Y ix 

Lake Champlain, Vt x 

Lake Geoige, N.Y xi 

Lake Greoige outlet, N. Y xi 

Lamoille River, Vt xi 

Little Calumet River, 111... vm 

Little River, Vt xi 

Little Tonawanda Creek, N. Y ix 

Little Wolf River, Wis vm 

Mad Ri ver , Vt x i 

Manistee River, Mich vm 

Maumee River, Ohio ix 

Menominee River, Mich., Wis vm 

Mettawee River, N. Y xi 

Middle Branch or Fork. See name 

of main stream, 

Milwaukee River, WIb vm 

Missisquoi River, Vt xi 

Moose River, N. Y x 

Moose River, Middle Bmnch, N. Y. x 

Muskegon River, Mich vm 

Niagara River, N. Y ix 

Oconto River, Wis vm 

Oneida Creek, N. Y x 

Oneida River, N. Y x 

OnondagaCreek, West Branch,N . Y. x 
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Onondaga Lake outlet, N. Y x 

Ontonagon River, Mich vn 

Orwell Brook, N. Y. x 

Oswegatchie River, N. Y x 

Oswegatchie River, East Branch, 

N. Y X 

Oswegatchie River, West Branch, 

N. Y X 

Oswego River, N. Y ix 

Ottawa River, Ohio ix 

Otter Creek, Vt xi 

Owasco Lake outlet, N. Y x 

Perch River, Mich vn 

Peshtigo River, Wis vin 

Pike River, Wis vm 

Pine River, Wis vin 

Poplar River, Minn vn 

Poultney River, Vt xi 

Raquette River, N. Y x 

Red Cedar River, Mich vra 

Reeds Springs, Mich vm 

Richelieu River, N. Y x 

Rifle River, Mich ix 

St. Francis River, Quebec xi 

St. Joseph River, Ind ix 

St. Joseph River, Mich vm 

St. Louis River, Minn vii 



St Mary's River, Ind It 

St. Regis River, N. Y X 

Salmon River, N. Y Z 

Sandusky River, Ohio nc 

Saranac River, N. Y S 

Seneca Lake, N. Y m 

Seneca River, N. Y tt 

Sheboygan River, Wis US 

Shiawassee River, Mich m 

Skaneateles Lake and outlet, N. Y. Z 

Sturgeon River, Mich ttt 

Thunder Bay River, Mich fW 

Tiffin River, Ohio II 

Tittabawassee River, Mich Dt , 

Tonawanda Creek, Little, N. Y — tt 

Tonawanda Creek, N. Y IS 

Waupaca River, Wis im 

West Branch or Fork. See name 

of main stream, 

Whiteface River, Minn lu 

Winooski River, Vt XI 

Winooski River, Worcester Branch, 

Vt « 

Wolf River, Little, Wis vm 

Wolf River, West Branch, Wis rm 

Wolf River, Wis rm 
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SURFACE WATER SUPPLY OF HUDSON BAY AND 
UPPER MISSISSIPPI RIVER BASINS, 1918. 



AUTHORIZATION AND SCOPE OF WORK. 

This volume is one of a series of 14 reports presenting records of 
measurements of flow made on streams in the United States during 
the year ending September 30, 1918. 

The data presented in these reports were collected by the United 
States Greological Survey under the following authority contained in 
the organic law (20 Stat. L., p. 394) : 

Pnmdedy That this officer [the Director] ahall have the direction of the Geological 
Survey and th^ daaaification of public lands and examination of the geological struc- 
ture, mineral resources, and products of thd national domain. 

The work was begun in 1888 in connection with special studies 
relating to irrigation in the arid West. Since the fiscd year ending 
Jane 30, 1895, successive sundry civil bills passed by Congress have 
carried the foUowing item and appropriations: 

For gaging the streams and determining the water supply of the United States, and 
for the investigation of imdeiground currents and artesian wells, and for the prepa- 
ration of reports upon the best methods of utilizing the water resources. 

Annual appropiriations for the fiscal years ending June 30 » 1895-1919, 

1895 112,500 

1896 20,000 

1897 to 1900, inclusive 50,000 

1901 to 1902, inclusive 100, dOO 

1903 to 1906, inclusive 200, 000 

1907 150,000 

1908 to 1910, inclusive 100, 000 

1911 to 1917, induaive 150,000 

1918 175,000 

1919 148,244.10 

In the execution of the work many private and State organizations 
have cooperated either by furnishing data or by assisting in collecting 
data. Acknowledgments for cooperation of the first kind are made 
in connection with the description of each station affected; coopera- 
tion of the second kind is acknowledged on page 9. 

Measurements of stream flow have been made at about 4,500 points 
in the United States and also at many points in Alaska and the Ha- 
waiian Islands. In July, 1918, 1,180 gaging stations were being 
maintained by the Survey and the cooperating organizations. Many 
miscellaneous discharge measurements are made at other points. Li 
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6 SUBFACE WATER SUPPLY, 1918, PART V. 

connection with this work data were also collected in r^ard to pre- 
cipitation, evaporation, storage reservoirs, river profiles, and water 
power in many sections of the country and will be made available in 
water-supply papers from time to time. Information in regard to 
publications relating to water resources is presented in the appendix 

to this report. 

DEFINITTON OF TERMS. 

The volume of water flowing in a stream — the "run-off" or "dis- 
charge" — is expressed in various terms, each of which has become 
associated with a certain class of work. These terms may be divided 
into two groups — (1) those that represent a rate of flow, as second- 
feet, gallons per minute, miner's inches, and discharge in second-feet 
per square mile, and (2) those that represent the actual quantity of 
water, as nm-off in depth in inches, acre-feet, and millions of cubic 
feet. The principal terms used in this series of reports are second- 
feet, second-feet per square mile, run-off in inches, aere-feet, and 
millions of cubic feet. They may be defined as follows : 

"Second-feet" is an abbreviation for "cubic feet per second." A 
second-foot is the rate of discharge of water flowing in a channd of 
rectangular cross section 1 foot wide and 1 foot deep at an average 
velocity of 1 foot per second. It is generally used as a fundamental 
unit from which others are computed. 

"Second-feet per square mile" is the average number of cubic feet 
of water flowing per second from each square mile of area drained, 
on the assumption that the nm-off is distributed uniformly both as 
regards time and area. 

"Run-off (depth in inches)" is the depth to which an area would 
be covered if all the water flowing from it in a given period were 
unifonnly distributed on the surface. It is used for comparing 
run-off with rainfall, which is usually expressed in depth in inches. 

An "acre-foot," equivalent to 43,560 cubic feet, is the quantity 
required to cover an acre to the depth of 1 foot. The term is com- 
monly used in connection with storage for irrigation. 

"Millions of cubic feet" is applied to quantities of water stored m 
reservoirs, most frequently in connection with studies of flood control. 

The follovring terms not in common use are here defined: 

"Stage-discharge relation," an abbreviation for the term "relation 
of gage height to discharge. " 

"Control," a term used to designate the section or sections of the 
stream channel below the gage which determine the stage-discharge 
relation at the gage. It should be noted that the control may not be 
the same section or sections at all stages. 

The "point of zero flow" for a gaging station is that point on the 
gage — ^the gage height — to which the surface of the river falls when 
the discharge is reduced to zero. 
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SURFACE WATER SUPPLY, 1918, PART V. 7 

EXPLtA^NATION OP DATA. 

The data presented in this report cover the year beginning October 
1 , 1917, and ending September 30, 1918. At the beginning of January 
in most parts of the United States much of the precipitation in the 
preceding three months is stored as ground water in the form of snow 
or ice, or in ponds, lakes, and swamps, and this stored water passes 
off in the streams during the spring break-up. At the end of Septem- 
ber, on the other hand, the only stored water available for nm-oflF 
is i>08sibly a smaU quantity in the ground; therefore the nm-oflF for 
the year beginning October 1 is practically all derived from precipi- 
tation within that year. 

The base data collected at gaging stations consist of records of 
stage, measurements of discharge, and general information used to 
supplement the gage heights and discharge measiu*ements in deter- 
mining the daily flow. The records of stage are obtained either 
from direct readings on a staflF gage or from a water-stage recorder 
that gives a continuous record of the fluctuations. Measurements 
<rf discharge are made with a current meter. (See Pis. I, II.) The 
general methods are outlined in standard textbooks on the measure- 
ment of river discharge. 

From the discharge measurements rating tables are prepared that 
give the discharge for any stage, and these rating tables, when 
applied to the gage heights, give the discharge from which the daily, 
monthly, and yearly means of discharge are determined. 

Hie data presented for each gaging station in the area covered by 
this report comprise a description of the station, a table giving records 
of discharge measiu^ments, a table showing the daily discharge of the 
stream, and a table of monthly and yearly discharge and run-oflf. 

If the base data are insufl&cient to determine the daily discharge, 
tables giving daily gage height and records of discharge measurements 
are published. 

The description of the station gives, in addition to statements 
regarding location and equipment, information in regard to any con- 
ditions that may affect the permanence of the stage-discharge relation 
covering such subjects as the occurrence of ice, the use of the stream 
for log driving, shifting of control, and the caiise and effect of back- 
water; it gives also information as to diversions that decrease the 
flow at the gage, artificial regulation, maximum and minimum 
recorded stages, and the accuracy of the records. 

The table of daily discharge gives, in general, the discharge in 
second-feet corresponding to the mean of the gage heights read each 
day. At stations on streams subject to sudden or rapid diiunal 
fluctuation the discharge obtained from the rating table and the mean 
daily gage height may not be the true mean discharge for the day. If 
such stations are equipped with water-stage recorders the mean daily 
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8 SUBFACE WATER SUPPLY, 1918, PART V. 

discharge may be obtained by averaging discharge at regular intervals 
during the day, or by using the discharge integrator, an instrument 
operating on the principle of the planimeter and containing as an 
essential element the rating curve of the station. 

In the table of monthly discharge the colunm headed '' Maximum" 
gives the mean flow for the day when the mean gage height was 
highest. As the gage height is the mean for the day it does not indi- 
cate correctly the stage when the water surface was at crest height, 
and the corresponding discharge was consequently larger than given 
in the maximum colunm. Likewise, in the column headed ''Mini- 
mum'' the quantity given is the mean flow for the day when the mean 
gage height was lowest. The colimm headed ''Mean" is the avarage 
flow in cubic feet per second dming the month. On this average 
flow computations recorded in the remaining colunms, which are 
defined on page 6, are based. 

The deficiency table presented for some of the gaging stations shows 
the number of days in each year on which the mean daily discharge 
was less than the discharge given in the table. By subtraction the 
table gives the nimiber of days each year that the mean daily dis- 
charge was between the discharges given in the table and, also by 
subtraction, the mmiber of days that the mean daily discharge was 
equal to or greater than the discharge given. If one discharge rating 
table was used throughout the period covered by the deficiency table, 
gage heights that correspond to the discharges are also given. 

ACCURACY OF FIEIjD DATA AND COMPUTED RECORDS. 

The accuracy of stream-flow data depends primarily (1) on the 
permanence of the stage-discharge relation and (2) on the accuracy d 
observation of stage, measurements of flow, and interpretation of 
records. 

A paragraph in the description of the station gives information 
regarding the (1) permanence of the stage-discharge relation, (2) pre- 
cision with which the discharge rating curve is defined, (3) refinement 
of gage readings, (4) frequency of gage readings, and (5) methods of 
applying daily gage heights to the rating table to obtain the daily 
discharge.^ 

For the rating tables "well defined'' indicates, in general, that the 
rating is probably accurate within 5 per cent; "fairly well defined," 
within 10 per cent; "poorly defined," within 15 to 25 per cent. 
These notes are very general and are based on the plotting of the 
individual measiirements with reference to the mean rating curve. 

The monthly means for any station may represent with high accu- 
racy the quantity of water flowing past the gage, but the figures 

1 For a more detailed discussion of the accuracy of stream-flow data see Qrover, N. C, and Hcgrt, J. C 
Accuracy of stream-flow data: U. 8. Geol. Survey Water-Supply Paper 400, pp. 53-W, 1918. 
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showing discharge per square mile and depth of run-off in inches 
may be subject to gross errors caused by the inclusion of large non- 
contributing districts in the measured drainage area, by lack of 
information concerning water diverted for irrigation or other use, 
or by inability to interpret the effect of artificial regulation of the 
flow of the river above the station. '' Second-feet per square mile" 
and "Rim-off (depth in inches)" are therefore not computed if such 
errors appear probable. The computations are also omitted for 
stations on streams draining areas in which the annual rainfall is 
less than 20 inches. All figures representing '^ Second-feet per square 
mile" and* 'Run-off (depth in inches)" previously published by the 
Survey should be used with cautioQ because of possible inherent 
sources of error not known to the Survey. 

The table of monthly discharge gives only a general idea of the flow 
at the station and should not be used for other than preliminary 
estimates; the tables of daily discharge allow more detailed studies 
of the variation in flow. It should be borne in mind, however, that 
the observations in each succeeding year may be expected to throw 
new light on data previously published. 

COOPERATION. 

In Montana the work was done in cooperation with the United 
States Reclamation Service. The station on St. Mary River at 
Kimball, Alberta, was maintained in cooperation with the Canadian 
Department of Interior. 

In Minnesota the work was carried on in cooperation with the 
State Drainage Commission, E. V. Willard, acting State drainage 
engineer, under terms of an act of the legislature of 1909 as embodied 
in joint resolution 19, which reads as follows: 

Whereas the water eappUes, water powers, navigation of our rivers, drainage of our 
lands, and the sanitary condition of our streams and their watersheds generally form 
one great asset and present one great problem, therefore: 

Be it resolved by the house of representatives, the senate concurring^ That the State 
drainage commisBion be, and is hereby, directed to investigate progress in other States 
toward the solution of said problem in such States, to investigate and determine the 
nature of said problems in this State. 

The International Joint Commission maintained the water-stage 
recorder and paid the salary of the observer at the station on Ka- 
wishiwi River near Winton, and the United States Engineer Corps 
paid the salaries of the observers at the stations on Minnesota River 
near Montevideo and Mississippi River at Elk River. 

The United States Weather Bureau furnished daily gage readings 
for the stations on Mississippi River at St. Paul and Minnesota River 
near Mankato. 
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10 SUBFACB WATER SUPPLY, 1918, PART V. 

In Wisconsin the work was carried on in cooperation with the 
Railroad Commission of Wisconsin, C. M. Larson, chief engineer, and 
at certain stations with the Wisconsin-Minnesota Light & Power Co. 
(Chippewa River at Chippewa Falls, Red Cedar River near Colfax, 
Red Cedar River at Cedar Falls, Red Cedar River at Menomonie) 
and Chippewa & Flambeau Improvement Co. (Chippewa River at 
Bishops Bridge, near Winter). 

In Iowa the work was carried on in cooperation with the Iowa 
Geological Survey, George F. Kay, director; the Mississippi River 
Power Co., of Keokuk, Iowa, R. H. Bolster, hydraulic engineer; and 
the Iowa Highway Commission, Thomas H. MacDonald, chief engineer. 

In Illinois work was carried on in cooperation with the Division of 
Waterways of Public Works and Buildings afterward, and at single 
stations with the United States Army Engineer Corps (Illinois River 
at Peoria) and the Central Illinois Public Service Co. (South Fork 
of Sangamon River at power plant near Taylorville). 

DIVISION OF WORK. 

The data for stations in the Hudson Bay basin, except in Minne- 
sota, were collected and prepared for publication imder the direc- 
tion of W. A. Lamb, district engineer, Helena, Mont., assisted by 
E. F. Chandler. 

The data for stations in the Hudson Bay and Mississippi River 
basins in Minnesota were collected and prepared for publication under 
the direction of W. G. Hoyt, district engineer, assisted by S. B. 
Sovl6 and E. F. Chandler, assisted by T. G. Bedford, R. B. Kilgore, 
and H. A. Noble. 

For stations in the Mississippi River basin in Wisconsin the data 
were collected for publication under the direction of W. G. Hoyt, as- 
sisted by R.. B. Kilgore, T. G. Bedford, J. B. Entringer, L. L. Smith, 
and F. W. Huefe. 

For stations in the Mississippi River basin in Iowa the data were 
collected under the direction of W. G. Hoyt, assisted by R. H. Bolster 
and R. W. Clyde, assisted by C. Herlofson, A. Davis, P. F. Gregg, 
and H. C. Hodge. 

The data for stations in the Mississippi River basin in Illinois were 
collected under the direction of W. G. Hoyt, assisted by H. C. Beck- 
man, assisted by A. M. Wohl and H. S. WohL 
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GAGING^-STATION RECORDS. 
HUDSON BAY DBAINAGB BASIN. 

8T. MABY RIVSK VSA& BABB, MOVT. 

(IxichidiDg diversioa from Swiftcorreot Creek.] 
LooiknoN.— 'In sec. 27, T. 36 N., R. 14 W., 1,040 feet above headworks of St. Mary 
canal and 2 ndlee south of Babb, on Blackfeet Indian Reservation, in Teton 
County. 
Drainage area. — ^278 square miles (including area of Swiftcurrent Creek above 

point of diversion into St. Mary Lake). 
Records available. — April 9, 1902, to September 30, 1918. 

Gage. — Stevens water-stage recorder on left bank; installed June 15, 1918. Prior 
to that date chain gage on right bank was used; read by Andrew Cheviier from 
October 1 to August 24 and thereafter by William Olson. During the winter 
months of 1917 a temporary low-water gage was read, located at site of present 
automatic gage. 
Discharge measurements.— Made from a cable 560 feet below the gage. In Sep- 
tember, 1909, the cable was moved from a point about 300 feet downstream. 
Low-water measurements are made by wading 800 feet below the gage. 
Chann el and control. — ^Bed of stream composed of gravel and cobblestones. Banks 
are high and will not be overflowed. The concrete diversion dam for the St. 
Mary canal, located 1,040 feet below the gage, forms the control. The dam is 
provided with flashboard sluice gates near the canal head gates. Stage-discharge 
relation is permanent when the flashboards in the sluice gates remain at the 
level of the crest of the dam and canal head gates are closed. 
Extremes of discharge. — ^Maximum stage recorded during year, 6.15 feet June 14 
(discharge, 5,200 second-feet); minimum stage 1.02 feet December 10, 11, and 
12 (discharge, 66 second-feet). 

1902-1918: Maximum stage estimated at 9.4 feet June 5, 1908 (discharge, 7,980 
second-feet); minimum stage recorded, 1.0 foot April 3-7, 1904 (discharge, 20 
second -feet). 
Ice. — Stage-discharge relation affected very little, if any, by ice. 
Diversions. — None. 
Regulation. — Flow is regulated by Sherburne I^ke reservoir and natural storage 

in St. Mary Lakes. 

Accuracy. — Stage-discharge relation affected by placing or removing flashboards 

on dam and operation of gates. Rating curve used October 1, 1917 to May 31, 

1918, and September 8-30 based on measurements made with gates closed and 

flashboards in place and is well defined between 60 and 5,700 second-feet; curve 

used June 1 to July 28 based on measurements made with flashboards removed 

and is well defined between 110 and 5,720 second-feet; indirect method used July 

29 to September 8. Gage read daily to half -tenths October 1 to June 15 and to 

himdredths June 16 to September 30; after June 15 records taken from Stevens 

continuous water-stage recorder. Daily discharge ascertained by applying daily 

gage height to rating table. Records good. 

The diversion dam below the gaging station was constructed by the United States 

Reclamation Service for the purpose of diverting water from St. Mary River into 

St. Mary canal, which carries the water across the divide into North Fork of Milk 

lUver. The water then flows in the natural channel of Milk River through Canada, 

and is finally used for irrigation in the Milk River Valley in Montana. The present 

capacity of the diversion canal is about 425 second-feet. A storage reservoir is being 

provided on Swiftcurrent Creek by constructing a dam at the outlet of Sherburne 

Lake. By means of a diversion channel connecting Swiftcurrent Creek and Lower 

St Mary Lake, the run-off from Swiftcurrent Creek is made available for diversion 

yuough St. Mary canal. 
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Discharge meastaremenU of Si. Mary River near Babhf MovU,, during the year ending 

Sept. SO, 1918. 



Dftte. 


Made by- 


hei^t. 


Dis- 
charge. 


Date. 


Made by— 


^ 


DiJ. 
ohirSB. 






Nov. 


Jones and Lamb 

W AT^wnh 


Feet. 

1.50 
1.56 
2.67 
6.13 


200 
1,110 
5,190 


June 18 
July 7 
Aug. 12 
Sept. 6 


W A T^mh 


FteL 

5.40 
2.64 
2.11 
1.70 


*5;15b 


Jan. 24 


do 

do 

do 


1140 


May 25 


R. F. Edwards 


7&4 


June 15 


W A T^mh 


451 









Daily ditcharge, in second-feet, of St. Mary River near Babh, Mont., for the year ending 

Sept. SO, 1918. 



Day. 



Oct. Not. Deo. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. 



1. 
2. 
3. 
4. 

5. 

6. 
7., 
8. 
9. 
10.. 

11.. 
12.. 
13. 
14. 
15.. 

16. 
17. 
18. 
19. 
20. 

21.. 
^. 
23. 
24. 
25. 

26. 
27.. 
28., 
20.. 
30., 
31.. 



328 



358 



858 
371 
371 
371 

371 
358 



299 
299 



299 
299 



272 
272 
246 
222 

222 
199 
199 
199 
199 
190 



222 

246 
246 
246 
257 

272 
257 
246 
246 
246 

246 
246 
246 
206 
208 

199 

178 
178 
178 
178 

165 
157 
150 
138 
138 

138 
138 
138 
127 
127 



120 
120 
120 
120 
120 

120 
120 
120 
88 
66 

66 
66 
74 
88 
104 

104 
104 
120 
120 
127 

127 
138 
138 
138 
138 

138 
138 
138 
150 
157 
157 



246 

299 

568 

1,120 

1,480 

1,680 
1,630 
1,560 
1,390 
1,210 

968 
718 
643 
583 
563 

458 
437 
423 



346 
328 
311 
288 
272 

257 
237 
208 
178 
150 
120 



120 

101 
88 
138 
199 

199 
199 
191 
178 
178 

178 
105 
157 
157 
157 

157 
157 
157 
157 
157 

157 
157 
157 
138 
120 

104 
104 
104 



104 
104 
120 
120 
120 

120 
120 
120 
120 
120 

120 
120 
120 
127 
138 

138 
199 
199 
199 
206 

206 
237 
237 
237 
240 

246 
246 
246 
246 
257 
257 



272 
272 
272 
272 

272 

272 
272 
288 
299 
328 

358 
423 

568 
718 
796 

796 
758 
718 
643 
643 

643 
703 
758 



758 
758 
734 



758 
798 
958 
1,120 
210 



2,680 
2,440 
2,220 
1 020 
1,780 



1,670 
1,450 
1,380 
1,320 
1,240 

1,210 
1,150 
1,120 
1,090 
1,080 

1,090 
1,090 
1,070 
1,060 
1,040 

1,030 

1,020 

1,000 

986 

068 

960 
920 
906 
872 
866 



794 
772 
735 
730 
735 



740 
740 
745 
781 

778 

800 

800 
788 
788 
783 

783 
805 
788 
7M 



810 
783 
772 
761 

735 

T25 
720 
695 
600 

665 
680 
686 

650 
625 
606 



573 
541 
^4 
S15 
463 

448 
452 
453 
458 



390 
390 
410 
423 
42S 

416 
390 



378 

97S 

378 
378 
376 
378 

410 
378 
371 
316 
316 



MoTUfdy discharge of St. Mary River near Babb, Mont., for the year ending Sept, SO, 1918. 
[Drainage area, 278 square miles.] 



Month. 



Discharge in seoond-feet. 



Maximum. 



Minimum. 



Mean. 



Per 
square 
mile. 



Run-off. 



Depth in 
inches. 



Acre-feet. 



October 

November 

December 

January 

Febroflffy , 

March 

fc:::::::: 

June 

July 

August 

September 

The year 



371 

272 

157 

1,680 

199 

257 

838 

3,300 

5,200 

1,670 

810 

572 



199 
127 

66 
120 

88 
104 
272 
758 
1,250 
730 
605 
346 



298 

199 

118 

626 

151 

174 

565 

1,710 

3,000 

1,040 

745 

418 



1.07 

.715 

.424 

2.25 

.543 

.626 

2.03 

6.15 

10.79 

3.74 

2.68 

1.50 



1.23 

.80 

.49 

2.50 

.57 

.72 

2.27 

7.09 

12.04 

4.31 

3.00 

1.67 



18,300 
lldOO 

7,W 
88,900 

8^380 
lO^TOO 

IQ^OOO 
IT^OOD 



5,200 



66 



755 



2.72 



36.67 



ftC,000 
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ST. ItA&T BIVX& VSAS HTlfBAT.T.. ALBX&TA. 

LocATioN.—In SW. i sec. 25, T. 1 N., R. 25 W. fourth meridian, 1 mile south and 1 
mile west from Kimball, Alberta, and 5 miles north of international boundary. 

Dratnaob arba« — 472 square miles (measured on topographic maps). 

Records ayailablb.— January 1, 1913, to September 30 1918. From September 4, 
1902, to December 31, 1912, records were obtained at a point one-quarter of a mile 
below the boundary line. Records were also obtained by the Irrigation Branch 
(now the Reclamation Service), Department of the Interior, Canada, at a point 
half a mile below the present station, from 1905 to 1912. llie diachaige at the 
three points is practically the same. 

Gagb. — Stevens water-stage recorder with a concrete well and shelter on the right 
bank used during the open-water season. During the winter months a chain 
gage, located on the highway bridge 3 miles below the station is used. A staff 
gage located at cable from which measurements were made was used from October 
1, 1917, to November 8, 1917. 

DiscHARQB MBAsuRBMSMTs.— Made from a cable 1,200 feet above the gage; low-water 
measurements made by wading near the gage. 

Channel and control. — ^Bed of stream at gage and at control composed of boulders 
and sandstone ledges. Control is formed by an outcropping ledge of sandstone 
covered with boulders near 1^ bank. 

Extremes of disohabob. — ^Maximum stage during year from waternstage recorder, 
6.35 feet at 11 a. m. June 14 (discharge, 4,970 second-feet); minimum stage, 
December 13-15 and March 1 ; flow computed from hydrographic study of winter 
flow as stage^ischaige relation was affected by ice. 

1902-1918: Maximum stage recorded, 12.75 feet Jime 5, 1908 (disdiaige, 18,000 
second-feet, estimatea by comparison with record for ststion near Babb); mini« 
mum discharge, 70 second-feet,' February 5, 1914. 

Ice. — Stage-dischaige relation seriously affected by ice December 1 to Mardi 29. 

Diversions. — ^The St. Mary canal, constructed by the United States Reclamation 
Service, diverts water from St. Mary River near Babb, Mont., to North Fork 
of Milk River. During 1918 approximately 58,030 acre-feet were diverted, 
measurement being made at St. Mary crossing. Seepage from the canal above 
this point returns directly to the river and is measured at the international 
boundary. Seepage from the canal between St. Mary crossing and Hudson Bay 
divide goes into Rolph Creek, which enters St. Muy River below the gaging 
station at international boundary. The Alberta Railway A Irrigation Co. canal 
diverts from St. Mary River about 2 miles below the station. 

Regulation.— The flow of Swiftcurrent Greek will be regulated by the Sherburne 
Lake reservoir, under construction by the United States Reclamation S^rice. 

Accuracy. — Stage-discharge relation permanent diuing year except for period affected 
by ice December 1 to March 29. Rating curve well defined. Daily gage 
heights obtained from Stevens water-stage recorder records by straight-line 
method for periods October 1 to December 10, 1917, and March 28 to September 30, 
1918. Daily gage heights from December 12 to March 28 from observer's reading 
to himdredths on chain gage at highway bridge 3 miles below gage. DaUy dis- 
diaige October 1 to November 30 and March 29 to September 30 ascertained by 
applying mean daily gage heagkt to rating table. Records for this period are good 
as curve is well defined between 200 and 5,000 second -feet. Daily discharge 
December 1 to March 28 from winter hydrograph, based upon observer's gage 
heights and notes on ice, temperature records, and discharge measuremoits. 
Records fair. 
Cooperation. — Station maintained jointly with the Reclamation Service, Depart- 
ment of the Interior, Canada. 

* Only estimates of mean monthly flow are available for the winter periods from 1908 to 1012, inofaislTe, 
and a lower minimnm discharge may have occurred during that time. 
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SURFACE WATER SUPPLY, 1918, PART V. 



Discharge meaturemerUt o/8t. Mary River near Ktmbail^ Alberta^ daring the year ending 

Sept. SO, 1918. 



Dftte. 


Made by— 


M^. 


I>ia- 
Aarge. 


Date. 


Madeby- 


^^U 


Dis- 
chsfge. 


Oct. 16 

Nov. 6 
10 


A.W.P.Lowriea 

B. E. JoBwi and W.' A.* ' 
Lamb 


FIteL 
X80 
X65 

X59 
X33 
63.86 
5.46 
6.34 
4.04 
4.66 
4.60 
2.65 
2.70 
3.55 
3.67 
5.32 
4.26 
3.88 


Sec-ft. 
376 
301 

276 

222 

144 

407 

1,341 

224 

143 

136 

287 

306 

806 

928 

2,845 

1360 

1,110 


June 2 
16 
17 
18 

July 3 
6 
11 
23 

Aug. 4 

7 
10 
16 
31 

8ept. 6 

21 

28 


C.H.EDaootta 

do 

W.A.L«nb 

V.A.NewhallaandD. 
O. Gbadsey o 


446 
6.19 
6.92 

6.83 
3.98 
8.72 
3.66 

3.42 

3.11 
3.18 
3.09 
3.13 
2.90 

X85 
X94 
2.90 


i.aoo 
4,m 


19 


8. H. Frame « 


3,760 


Dec. 4 
Jan. 1 


D. 0. Cbadaeya 

8. H. Frame 


C.H.Ella<wtt« 

B.B.Jones 


1,1M 

8» 


4 


do 


W. A . iA»nh , . 


8S1 


28 
Feb. 21 
ICar. 12 


do 

A.W.P.Lowrie 

do 

CM. O'NeOa 


C.H.Ellaootta 

B. E. Jones and R. J. 
Buileya 


740 
cM8 


29 


C.H.EUaootto 

W. A. Lamb 


SS 


Apr. 3 
22 
26 


do 

do 

do 


Hi 


C.H.EUaootta 

do 

B. E. Jones and R. J. 
Burley « 


541 
413 


May 10 


B.Russella 




24 


W.A.Lamb 


391 


28 


C.H.Ellaootta 


C.H.Ellaa!tta 

do 


44S 
408 









a Engineer, Department of Interior, Canada. 

6 Stage-disdiarge relation affected by ioe: gage height from staff gage at regular station. 

c Measurement made below Alberta Railway & Irrigation Co.'s <£un, flow of canal included m results. 

NoTK.— Stage-discharge relation affected by ice Dec. 12 to Mar. 27. Measurements during this period 
referred to chain gage on highway bridge 3 mUes below gage. 

Daily discharge , in second-feet , of St. Mary River near KiTnballf Alberta, for the yem 

ending Sept. 30, 1918. 



Day. 



1 


416 


2 


415 


3. 


415 


4 


410 


6 


410 


6 


443 


7 


437 


8 


448 


9 


459 


10 


426 


n 


400 


12 


405 


13 


400 


14 


395 

380 

360 
340 
355 
355 
375 

426 
443 
410 
390 
365 

325 
200 
256 
253 
262 
268 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 



Oct. 



284 
316 
816 
340 
316 

298 
294 
290 
284 
277 

274 

, 268 

' 256 

239 

237 

236 
226 
225 
224 
221 

217 
212 
208 
204 
201 

197 
197 
197 
197 
197 



Dec. 


Jan. 


1 

, Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


190 


600 


200 


116 


316 


846 


1,370 


1,840 


464 


180 


700 


200 


120 


316 


972 


1,660 


1,190 


464 


165 


1,000 


200 


120 


316 


1,160 


1,670. 


1,120 


486 


146 


1,840 


200 


126 


304 


1,500 


1,610 


1,070 


620 


140 


1,660 


205 


126 


840 


2,280 


1,430 


996 


667 


140 


1,870 


205 


130 


890 


2,990 


1,460 


942 


891 


136 


1,860 


210 


130 


876 


sidoo 


1,670 


882 


673 


130 


1.700 


210 


130 


876 


3,380 


1,970 


860 


619 


130 


1,600 


216 


130 


490 


3,210 


2,720 


832 


687 


125 


1,300 


215 


130 


476 


2,970 


3,640 


826 


620 


120 


1,060 


220 


130 


614 


2,520 


4,200 


836 


586 


120 


770 


220 


135 


686 


2,120 


4,600 


818 


692 


115 


090 


220 


135 


671 


1,890 


4,980 


811 


678 


115 


630 


220 


140 


776 


1,820 


4,970 


797 


687 


116 


600 


215 


145 


846 


1,080 


4,730 


790 


649 


120 


510 


210 


150 


853 


2,160 


4,420 


790 


624 


125 


400 


200 


160 


846 


2,340 


4.040 


762 


661 


130 


470 


190 


170 


818 


2,200 


3,800 


768 


681 


140 


440 


170 


180 


783 


2,080 


3,560 


765 


820 


150 


410 


156 


190 


760 


1,990 


8,420 


727 


486 


155 


395 


145 


206 


790 


1,780 


3,170 


727 


486 


160 


370 


140 


220 


839 


1,710 


2.960 


nz 


464 


170 


345 


135 


230 


860 


1,570 


2,670 


727 


464 


180 


320 


130 


240 


882 


1,450 


2,570 


718 


470 


190 


295 


130 


256 


898 


1,370 


2,460 


664 


464 


200 


280 


130 


270 


912 


1,200 


2.260 


660 


470 


215 


266 


126 


275 


936 


1,170 


2,090 


608 


4a 


230 


225 


120 


280 


898 


1.100 


1,860 


608 


498 


250 


220 




285 


808 


1,070 


1,670 


469 


487 


320 


210 




290 


832 


972 


1,460 


464 


416 


400 


205 




298 




980 




464 


410 . 



501 

m 

432 
415 

3tf 
49 
510 
SB 
SS 

sn 
vn 
m 
m 



4M 
448 
44) 
44) 
43S 

437 
433 
43f 

437 
44fl 

44) 

43e 

415 
415 

415 
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MonMy disgorge of St, Mary River near Kimball, Alberta, for the year ending Sept. 

SO, 1918, 



Month. 



Difldiarge in 8Moiid4Bet. 



If ffTftifinm ■ Iflnlfnimri- Mean. 



RmMiff in 
ftore-feet. 



October 

November 

December 

January 

Febrawy 

Mu^ 

April 

May 

Jane 

Jaly 

August 

Septonber 

The year 



459 

340 

400 

1,870 

220 

208 

935 

3,380 

4,070 

1,340 

624 

567 



4,070 



107 
116 
206 
120 
116 
304 

1,370 
460 
410 
396 



378 
248 
168 
720 
183 
182 
661 
1,880 
2,810 
703 
500 
460 



116 



730 



23,200 
14,800 
10,300 
44.800 
10,200 
11,200 
39,300 
116,000 
167.000 
48,800 
31,300 
27,400 



544,000 



Combined daily discharge, in $econd-feet, of St. Mary River near Kimball, Alberta, and 
St, Mary canal at St. Mary crossing, near Babb, Mont., for the year eroding Sept. SO, 
1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jao. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 .'. 


415 
416 
415 
410 
410 

443 
437 
448 
459 
426 

400 
405 
400 
395 
380 

360 
340 
355 
355 
375 

426 
443 
410 
390 
365 

325 
290 
266 
253 
262 
268 


284 
316 
316 
340 
315 

298 
294 
290 
284 
277 

274 
268 
256 
239 
237 

236 
226 
225 
224 
221 

217 
212 
206 
204 
201 

197 
197 
197 
197 
197 


190 
180 
165 
145 
140 

140 
135 
130 
130 
125 

120 
120 
115 
116 
115 

120 
125 
130 
140 
150 

156 
160 
170 
180 
190 

200 
215 
230 
250 
320 
400 


500 

700 

1,000 

1,340 

1,650 

1,870 
1,850 
1,700 
1,500 
1,300 

1,050 

no 

690 
630 
600 

510 
490 
470 
440 
410 

395 
370 
345 
320 
295 

280 
255 
225 
220 
210 
205 


200 
200 
200 
200 
206 

205 
210 
210 
215 
215 

220 
220 
220 
220 
215 

210 
200 
190 
170 
165 

146 
140 
135 
130 
130 

130 
125 
120 


115 
120 
120 
125 
126 

130 
130 
130 
130 
130 

130 
135 
135 
140 
145 

150 
160 
170 
180 
190 

206 
220 
230 
240 
255 

270 
275 
280 
285 
290 
296 


315 
315 
315 
304 
340 

390 
376 
375 
420 
476 

514 
585 
671 
776 
846 

853 
846 
818 
783 
769 

790 
839 
860 
882 
898 

912 
035 
898 
898 
832 


846 

972 

1,160 

1,500 

2,280 

2,990 
3,300 
3,380 
3,210 
2,970 

2,520 
2,120 
1,890 
1,820 
1,980 

2,160 
2,340 
2,200 
2,060 
1,990 

1,780 
1,710 
1,570 
1,450 
1,370 

1,280 
1,170 
1,100 
1,070 
972 
980 


1,370 
1,550 
1,570 
1,510 
1,430 

1,460 
1,570 
1,970 
2,720 
3,540 

4,200 
4,600 
4,930 
4,970 
4,730 

4,420 
4,040 
3,800 
3,560 
3,420 

3,170 
2,950 
2,670 
2,570 
3,450 

2,260 
2,030 

\^. 
1,670 

1,460 


1,340 
1,190 
1,120 
1,070 
996 

1,330 
1,270 
1,250 
1 220 
1,220 

1,220 
1,210 
1,210 
1,200 
1,190 

1,190 
1,160 
1,160 
1.160 
1,130 

1,130 
1,120 
1,130 
1,120 
1,070 

1,060 
996 
908 
843 
786 
745 


726 
724 
745 
760 
806 

833 
817 
814 
798 

776 

764 
840 
845 
830 
851 

945 
897 
897 
886 
841 

804 
768 
725 
697 
669 

661 
618 
624 
569 
562 
551 


635 


2 


630 


3 


608 


4 


567 


5 


542 


6 


616 


7 


542 


8 


512 


9 


667 


10 


555 


u 


581 


12 


506 


L3 


496 


U 


481 


15 


470 


W 


464 


17 


448 


W 


443 


19 


443 


30 


426 


21 


437 


22 


432 


23 


426 


21 


437 


25 


448 


26 


443 


27 , 

28 


426 
415 


29 


415 


30 


415 


31... . 









Note,— For table of daily dischar^ of St. Mary canal at St. Mary crossing, see p. 18. 
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SUBFACE WATER SUPPLY, 1918, PABT V. 



Oombmed montkUf diMuxr^ of Si. Mary Hitter near KimhaU, AUteria, and 8L Jhrjf 
canal at 8L mar^ cro$nng, near Babb^ Mcmt,, for the \ 



'■ pear enSeng SepL SO, 191S. 



DiiclitfBB in aeeood-feei. 



Oetobv 

NovflntMr. .... 

DeeemlMr 

JanuMtj 

FdMiary 

Itoroh, 

^::::;::::: 

June 

Jaftr 

August 

flgptambir 

The jmr. 



450 

340 

400 

1,870 

220 

206 

935 

3,380 

4,070 

1,340 

045 

635 



28 

197 
115 
205 

120 
115 
304 
840 
1,370 
745 
561 
415 



378' 
MSl 
1681 
730 
183 
1S3 
651 
1,880 
2.810 
1,120 
7«S 
480 



4,970 



115 



14.800 
10,300 
44.800 



11,2 

30.300 

116. aoc 

167. « 

68.900 
41,900 
30. UC 



9.700 



NoiB.~For table of moothlj dieolutrse at St. Usrj canal at St. Maiy croMtaiK, see p. 18. 
8T. MABY CAVAL AT XHTABX, VSA& BABB, MOVT. 

Location.— In SE. i sec. 27, T. 36 N., R. 14 W., 300 feet below headworks of cual 
and 2 miles south of Babb, on Blaokfeet Indian Reservation. 

Records AVAiLASLE.^June 1 to September 7, 1918. 

Gage.— Staff gage nailed to downstream side of pier of footbridge, 300 feet below 
headworks of canal. Gage read by United States Reclamation Service employees. 

Discharge measurements. — ^Made from footbridge at gage. 

Channel and control. — Bed composed of gravel. Repairs to canal may cause 
slight changes in cross section below gage. 

Extremes op discharge. — Maximum stage recorded during year, 6.3 feet June 27 
and 28 (discharge. 626 second-feet). 

Ice. — Canal is not operated during winter months. 

Regulation. — Discharge is regulated by the head gates. 

AocuRACT. — Stage-discharge relation fairly permanent, but current-meter measure- 
ments only &dr, due to eddies from bridge piers. Rating curve burly well defined. 
Daily discharge ascertained by applying mean daily gage heigjit to rating table. 
Records fair. 

Cooperation. — Station maintained in cooperation with Reclamation Service. Depait- 
ment of the Interior, Canada. 

Diecharge measurements of St. Mary canal at intake, near Babh, Mont., during the year 

ending Sept. SO, 1918. 



Date. 


Made by-. 


Gaae 
hei^t. 


Dis- 
charge. 


Date. 


Madeby- 


tt 


Db. 


June lis 


W. A. T4unb 


Fut. 
6.90 
0.26 
4.07 


613 
336 


Aug. 12 
Sept 6 


C. H. BUacott. 


FmL 
4.60 
S.14 


''^f^. 


July 7 
Aug. 


do 


W. A. T^mb 


iss 


:::::do:::;;::::::;::::;; 
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DaUp disdiarge, in Meoond-foet, of St, Mary canal at intake j near Babh^ Mont,, for the year 

ending Sept. SOy 1918. 



Buy. 


lime. 


July. 


Aug. 


Sept. 


Day. 


June. 


July. 


Aug. 


Sept 


1 


208 
208 

208 
238 
268 

264 

270 
270 
288 
342 

888 

421 
487 
498 
640 


616 
616 
616 
616 
616 

616 
616 
616 
616 
616 

616 
616 
620 
616 
613 


350 
350 
350 
321 
321 

288 
321 
357 
366 
342 

814 
314 
851 
888 
388 


187 
187 
186 
188 
187 

186 
60 


16 


550 
550 
550 
550 
550 

550 
550 
550 
509 
588 

588 
626 
626 
623 
619 


615 
616 
615 
615 
615 

611 
611 
611 
611 
615 

611 
607 
607 
550 
430 
380 


421 
512 
522 
522 
522 

421 
388 
301 
294 
253 

230 
230 
208 
197 
197 
186 




2 


17 




3 


18 




4 


19 




5 


20 




6 


21 




7 


22. 




8 


23 




9 


24 




10 


26 




11 


26 




12. 


27 




13 


28 




14 


29 




15 


30 






81 













Note.— Oauftl gates cloMd at 9 a. m. Sept. 7. 

Monthly discharge of St. Mary canal at intake , near Bahb, Mont., for the year ending 

Sept. SO, 1918. 



Month. 



Discharge in seoond-feet. 



Maximum. MinimnTn , Mean, 



Run-off in 
acre-feet. 



June 

July 

Aamst 

September 1-7. . . 

The period, 



626 
620 
522 



206 



186 
69 



450 
599 
340 
170 



26.800 

36,800 

20,900 

2,360 



626 



442 



86,860 



8T. MARY CAMAL AT ST. MARY CROSSIirO, REAR RARR, MORT. 

Location. — In eec. 19, T. 37 N., R. 13 W.. at entrance to flume. 600 feet below out- 
let of siphon by which canal croeses St. Mary River, 9 milee below headworks, 
and 6 miles northeast of Babb, on Blackfeet Indian Reservation. 

Records available.— July 6 to September 8, 1918. 

Gage. — Stevens water-stage recorder, located on concrete entrance to flume just 
below outlet to siphon crossing St. Mary River. A staff gage on outside of gage 
house is also read. 

Discharge measurements.— Made from cable 200 feet above gage. 

Channel and control. — Ck)ntrol is the steel flume several hundred feet long heading 
* at the gage. 

Extremes of discharge. — Maximum stage recorded during year, 6.40 feet July 26 
(discharge, 408 second-feet). 

Ice. — Canal not operated during winter months. 

Regulation. — ^Flow is r^:ulated by head gates about 9 miles above. 

AocuRACT. — Stage-discharge relation permanent. Rating curve well defined between 
180 and 400 second-feet. Daily discharge ascertained by applying mean daily 
gage height to rating table. Records good . 

Cooperation. — Station maintained in cooperation with Reclamation Service, De- 
partment of the Interior, Canada. 

1688"— 21— W8P 475 2 



Digitized by 



Google 



18 



SURFACE WATER SUPPLY, 1W8, PART V. 



DMtarge meoMwrementM of St. Mary canal at St, Mary crotttn^, near Ba56, JfonC, 
driring (he year ending Sept. SO, 1918, 



Date. 



lUdeby- 



^1 DO. 



Madeby— 



bd& 



Db- 



July 11 
Aog. 6 



W.A. Lmb 

Jones and Barley. 



6.34 

4. go 



StC' 



2*2 



Aug. 9 
Sept. 6 



W. A. Lamb 

Jones and Burloy. 



ft. OS 

a.5s 



Stc-fL 

S 
IM 



DaUy diMckxrgef in eeoond-feet, ofSL Mary canal at St. Mary aromng, near Ba66, MatiL, 
far the year ending Sept, SO, 1918. 



D«y. 


July. 


Aug. 


Sept. 


D»y. 


July. 


Aug. 


Sept. 


D«y. 


July. 


Aug. 


&Vt 


1. 




963 
900 
960 
940 
939 

943 
944 
905 
966 

356 


139 
139 
133 
135 
127 

131 

90 

9 


11. 

u. 

13. 

14 


396 
396 
400 
896 
403 

403 
403 
403 
403 
409 


939 
948 
372 
398 
303 

331 
336 
366 
366 
355 




21 


408 
404 
408 
406 
406 

406 
406 
400 
384 
322 
281 


318 
304 
261 
227 
206 

191 
175 
120 
132 
147 
141 




2. 






s. 






4. 




94. 

95 




6 




15. 

16. 




6. 


391 
393 
394 
390 
396 


98. 

37. 




7 


17. 




8. 

9 


18. 

19 


38. 

39 




10. 


90. 


30. 

81 











Note.— Discharge for Sept. 7 and 8 compiited by hourly metbod. Oanal gates ckKied Sept. 8. 

Monthly diecharge of St. Mary canal at St. Mary cromng, near Bahb, MonL^ far Ai 

year ending Sept. SO, 1918. 



Month. 



Discharge in secQiid-iBet. 



Ifaximiun. Mfarim^im. Mean. 



Run-off m 



July 6-31 

AagoKt 

September 1-8. . . 

The period, 



406 
366 

135 



281 

126 

3 



303 
258 

109 



30,900 
15,600 
1,W) 



406 



291 



37,5 



ST. MART CAVAL AT HUD80V BAY DIVXDX, VXAR BROWHIVa, MOVT. 

Location. — At Douglafl bridge on Hudson Bay divide, 3 miles above oatlet of cantl 

and 30 miles directly north of Browning, in Blackfeet Indian Reeervatioii. 
Records available .—July 3, 1917, to September 30, 1918. 
Gaoe.— A vertical staff, graduated to tenths, nailed to upstream side of left pier d 

bridge; read once a day by United States Reclamation Service ditch rider. 
Discharge measurements. — ^Made from upstream side of bridge at gage. 
Channel and control. — Channel unifcMm, but slope varies with the stage. Con- 
trol is a V-shaped concrete drop located 1 mile below gage. 
Extremes op discharge. — Maximum stage recorded during the year, 5.4 feet July 
25-29 (discharge, 405 second-feet). 

1917-1918: Maximum stage recorded, 5.4 feet July 25-29, 1918 (dischaige, 406 
second-feet). 
Regulation.— The flow is regulated at the head gates 26 miles above. A amtil 

reservoir at Spider Lake eliminates sudden changes at the head gates. 
AccuRACT.— Stage-dischaige relation practically permanent. Rating curve well de- 
fined between 120 and 400 second-feet. Daily discharge ascertained by implying 
-'ily gage height to rating table. Records fail. 
tATioN. — Station maintained in cooperation with Reclamation Service, Depair 
nt of the Interior, Canada. 
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ZHmAot^ mamfftments ofSt. Mary canal at Hudson Bay divide^ near Browning^ Mont,, 
during tM year ending Sept. 30, 1918, 



Date. 


liadebsr- 


i;s^t. 


Dis- 
charge. 


Data. 


Made by— 


i^t. 


Dl». 
charge. 


JmB 18b 


B.E.JoDaB 


4.96 
4.95 
6.16 


327 
363 


Inly 9» 
Aug. lOa 
8«^. 7o 


W. A. T4ini1> 


Feet. 
5.30 
4.35 
3.03 


Sec.-ft. 
408 


9» 


do. 

do. 


do 

do 


264 
138 



• ICade at Doai^ Bridge. Mlade at bridge below liist drop. 

of St. Mary canal at Hudeon Bay 
for the year ending Sept. SO, 1918, 



DaQy dMharge, in teoond-feet, of St. Mary canal at Hudeon Bay divide, near Brotoning, 
Mont., for '^ 



Day. 


June. 


Inly. 


Aug. 


Sept. 


Day. 


Jmie. 


July. 


Aug. 


Sept. 


1 




373 
383 
383 
383 

383 

804 
804 
394 
804 
394 

394 
406 
383 
894 
894 


343 
354 
348 
348 
333 

338 
338 

338 
348 
343 

388 
388 
343 
348 
365 


138 
138 
138 
123 
133 

133 
123 
133 
73 


16 


315 
339 
337 
839 

339 

339 
339 
339 
339 
387 

337 
337 
354 

363 

368 


804 
394 
804 
804 
304 

394 
304 
394 
304 
405 

405 
406 
406 
405 
363 
303 


380 
803 
815 
345 
363 

306 
380 
365 
314 
303 

183 
178 
178 
114 
138 
138 




3 




17 




3 


114 
114 
146 

183 
183 
188 
193 
213 

318 
366 
396 
303 
803 


18 




4 


19 




5 


30 




e 


31 




7 


33 




8 


28 




9 


34 




10 


35 




11 


36 




12 


37 




13 


38 




14 


39 




15 


80 






31 













NoTB.— Canal gates closed Sept. 9. Discharge for Sept. 9 compated by hourly method. 

Monthly dteeharge of St. Mary canal at Hvdson Bay divide, near Browning, Mont., for 
the year ending Sept. SO, 1918, 



Month. 


Discharge in seoond-iset. 


Run-off in 


Mffrifniftn 




Mean. 


acre-feet. 


Inm »-9»> 


368 
405 
363 
138 


114 
303 
114 
73 


277 
390 
341 
133 


15,400 


July 


34,000 


August 


14,800 


September 1-9 


2,180 






The period 


405 


73 


387 


56,400 







SWUTOTrBBElTT CBXSK AT MAVT OLACDUl, MOVT. 

Location.— In eec. 12, T. 35 N., R. 16 W., at outlet of McDennott Lake at Many 
Glacis, in Glacier National Park, 14 milee southwest of Babb, in Teton County. 

Drainaqb area. — 31.4 square miles (measured on topographic map). 

Rboords available. — ^June 6, 1912, to September 30, 1918. 

Gags. — Stevens water-stage recorder installed June 15, 1918, in shelter built by park 
officials and Great Northern Railway, and referred to two staff gages, one inside 
well and one outside. Prior to May 23, 1916, a staff gage on left bank opposite 
present gage was read. May 23, 1916, to June 15, 1918, a vertical staff at same 
location as present gage. Gage read by £. Peterson and others twice daily to 
hundredths. 

DiscHABOB MEA8UBEMENT8. — Made by Wading at outlet of lake or below iaXls. High- 
water measurements made from highway bridge above power house; measuring 
section at bridge is very poor. 
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Channel and oontbol. — Control is a limeBtone outcrop at -outlet of the hkke; just 
below is a fall and a cataract. 

Extremes of discharge. — Maximum stage recorded during year, 4.25 feet June 10 
(dischaige, 1,250 second-feet); minimum stage, 1.48 feet Fetoiary 25-28 and 
January 1 and 2 <discha]:ge, 41 second-feet). 

1912-1918: Maximum stage recorded, 4.75 feet June 17, 1916 (dischaige, 1,550 
second-feet); minimiun discharge, 10.8 second-feet March 19, 1912, measured by 
current meter, prior to installation of gage. 

IcB. — Stage-dischaige affected very little, if any, by ice. Open channel conditi(Hi6 
assumed tlut>ughout year. 

Divbrsions. — None. 

Rboulation . — None. 

AocxTRACT. — Stage-dischaige relation apparently changed during high wat«' of June, 
but remained constant during remainder of year. Two rating tables used; <ne 
applicable October 1 to June 10, the other June 11 to September 30. The formsr 
is well defined between 44 and 825 second-feet; tha latter between 60 and 300 
second-feet. Gage heights October 1 to June 14 are mean of two readings daily 
to nearest hundredth; June 15 to September 30 determined by graphic method 
from Stevens water-stage recorder. Daily dischaige ascertained by applying 
mean daily gage height to rating table. Records good. 

The following discharge measurements were made by W. A. Lamb: 

July 8, 1918: Gage height, 2.32 feet; discharge, 209 second-feet (subject to some 

error caused by wave action due to strong wind); September 6, 1918: Gage height, 

1.81 feet; discharge, 67 second-feet. 

Daily discharge ^ in second-feet^ of Sioiftcurrent Creek at Many Glacier , JforU., for the 

year ending Sept. 30, 1918, 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1 


94 
94 
M 
103 
128 

133 
128 
118 
114 
94 

88 
86 
86 
78 
76 

74 
73 
70 
67 
65 

62 
60 
62 
59 
59 

59 
56 
63 
63 
56 
56 


56 
54 
56 
56 
56 

58 
59 
60 
62 
59 

59 
59 
58 
55 
52 

54 
53 
54 
54 
54 

54 
54 
54 
54 
55 

55 
55 
54 
54 
54 


54 
54 
54 
55 
54 

53 
53 
53 
53 
52 

53 
53 
52 
53 
53 

53 
53 
68 
125 
125 

92 

78 
63 
55 
55 

55 
55 
84 
136 
147 
138 


147 
455 
525 
500 
460 

430 
405 
353 
306 
278 

266 
224 
88 
71 
65 

65 
64 
65 
65 
65 

63 
60 
54 
53 
53 

53 
53 
51 
51 
51 
48 


48 
48 
48 
46 
44 

44 

46 
46 
44 
44 

44 
44 
44 
44 
44 

44 
44 
44 
44 
44 

44 
44 

44 
44 

42 

42 
42 
42 


42 
42 
44 
46 
46 

48 
46 
46 
46 
46 

46 
46 
46 
46 
50 

53 
53 
58 
55 
53 

53 
53 
53 
43 
54 

58 
55 
56 
65 
63 
60 


53 
54 
56 
50 
50 

62 
64 
65 
82 
144 

165 
172 
189 
185 
165 

155 
133 
144 
162 
155 

201 
224 
238 
269 
287 

256 
212 
204 
224 
324 


440 
570 
715 
740 
886 

924 

935 
372 
287 
343 

324 
310 
324 
560 

666 

704 
682 
732 

no 

655 

555 
152 
138 
130 
123 

123 
121 
123 
141 
287 
357 


367 
372 
367 
372 
420 

590 

565 

742 

1,020 

1,250 

1,160 

1,070 

980 

860 

860 

563 
563 
618 
640 
618 

530 
473 
484 
443 

458 

380 
324 
276 
234 
199 


211 
242 
242 
208 
188 

182 
188 
207 
238 
280 

203 
363 
236 
222 
226 

226 
236 
238 
246 
234 

207 
182 
178 
164 
137 

122 
126 
134 
143 
161 
178 


192 
223 
215 
188 
174 

164 
155 
161 
158 
149 

168 
242 
246 
222 
199 

192 
1P8 
168 
149 
134 

129 
129 
126 
129 
146 

146 
143 
123 
106 
101 
99 


119 


2 


113 


3 


89 


4 


76 


5 


li 


6 


71 


7 


ffl 


8 


S7 


9 


91 


10 


91 


11 


» 


12 


97 


13 


9S 


u 


95 


15 


SS 


16 


SO 


17 


79 


18 


» 


19 


82 


20 


85 


21 


S5 


22 


89 


23 


» 


24 


89 


25 


91 


26 


84 


27 


•a 


28 


TV 


29 


7$ 


30 


73 


31 






. 
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Montkiy dittharge of Sw^ieurrerU Creek at Many Glacier, Mont., for the year ending 

SepL SO, 1918. 

[Diainage ai^a, 31.4 squtre mfles.) 



Mooth. 



Di86harse tn sooood-feet. 



Mean. 



PW 
square 
mile. 



Run-off. 



Depth in 
inches. 



Acre-feet. 



October.... 
November. 
December.. 

Jannary 

February.. 
MaxxOi. 

^:;::::; 

June 

July 

August 

September. 



133 

62 

147 

&25 

48 

65 

324 

035 

1,250 

293 

246 

119 



56 
52 
52 
48 
42 
42 
53 
121 
199 
122 
99 
71 



81.2 
55.7 
70.4 

177 
44.3 
50.6 

150 

456 

503 

204 

163 
85.9 



^50 

i.n 

2.24 
5.63 
1.41 
1.61 
5.09 
14.5 
18.9 
6.50 
5.19 
2.74 



2.99 
1.96 
2.58 
6.49 
1.47 
1.86 
6.68 
16.7 
21.1 
7.49 
5.96 
3.06 



The year. 



1,250 



42 



179 



5.70 



77.38 



4,990 
3,310 
4,330 
10,900 
2,460 
3,110 
9,460 
28,000 
35,300 
12,500 
10,000 
5,110 



129,000 



SWZFTCrmBBVT CBZZX AT SHEBBTmHX. MOVT. 

I^ocATioN.— In sec. 36, T. 36 N., R. 15 W., near outlet of Lower Sherburne Lake, in 
Teton CJounty. 

Drainaob area. — 64 square miles (measured on topographic map). 

Records available.— July 1, 1912, to September 30, 1918. 

Gaoe. — Staff gage on left bank about 300 feet below the spillway of Sherburne Lake 
dam, read by employees of th^ United States Reclamation Service. From July 
1, 1912, to Novemb^ 9, 1914, a vertical staff gage was maintained on left bank 
near outlet of lake, and at a different datum from present gage. 

DiacHAROB MEASUBBMENTS. — Made by wading or from cable 50 feet below gage. 

Ohaknbl and control. — An outcropping limestone ledge, somewhat broken and 
irregular, forms control; subject to slight shifts. 

Extremes of discharge. — Maximum stage recorded during year, 6.20 feet May 5, 
June 14-15 (dischaige, 1,140 second-feet); minimum stage, gates closed January 
11 to March 13; flow only the leakage through gates and small inflow between dam 
and gage. 

1912-1918: Maximum stage recorded, 7.85 feet June 17, 1916 (discharge, 2,280 
second-feet); minimum stage, gates closed January 11 to March 13, 1918; flow 
only the leakage through gates and small inflow between dam and gage. 

Ice. — Not seriously affected by ice; gates closed during most of winter season. 

Diversions. — None. 

Regulation. — ^The natural flow of the stream was affected by placing and removing 
flashboards on temporary dam built at outlet of the lake for construction pur- 
poses in c(mnection with Sherburne Lake storage dam. See footnote to table of 
daily dischaige. Flow partly regulated by gate operation. 

AccuRACT. — Stage-discharge relation not permanent during year; affected by changes 
in control due to landslide. After May 5 control practically permanent. Two rat- 
ing curves used during year; one from October 1 to January 10 and the other from 
May 5 to September 30; the former is well defined between 40 and 1,000 second- 
feet, and the latter between 60 and 1,200 second-feet. Daily gage heights are 
mean of two readings daily to nearest hundredth. Daily discharge ascertained 
by applying daily gage heights to rating table, except for period March 14 to 
April 27, when they were obtained by indirect method for shifting control. 
Records good. 
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Discharge measurements of Sw^tearrenl Creek at Sherhvme^ Mont., during the year 

ending Sept. SO, 2928. 



Date. 


Madoby- 


bei^t. 


Dis- 
charge. 


bate. 


Madeby- 


b^ 


Dfa. 
chgrge. 


Mar. 16 


W, A, T^^Tph 


Fut. 
2.50 
3.36 
6.02 


See.-ft. 

148 

245 

1,070 


July 8 
Aug. 12 
S^t. 6 


w. k,i^m^ 


8. SO 
8.00 
2.48 


"^'^ 


Kay 25 
JmM 17 


do 

do 


do 

do 


180 
110 



Daily discharge, in second-feet, of Swtftcurrent Creek at Sherburne, Mont., for the year 

ending Sept. SO, 2928. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


108 
113 
117 
114 
123 

170 
187 
170 
134 
lOS 

106 
104 
105 
09 
65 

49 
54 
71 
60 
83 

55 
59 
57 
59 
58 

57 
57 
58 
55 
130 
194 


246 
193 
202 
180 
142 

176 
180 
148 
134 
124 

118 
92 
82 
76 
70 

57 
54 
49 
38 
46 

43 
44 

38 
40 
43 

48 
51 
55 
62 
53 


54 
56 
56 
56 

57 

56 

56 
55 
54 
55 

65 

56 
56 
56 
32 

10 
42 
93 
93 
95 

98 


5 

4 

695 

970 

873 

800 
695 
630 
94 
92 




151 
148 
148 
148 
146 

145 
145 
145 
153 
213 

282 
415 
560 
282 
339 

412 
293 
231 
210 
202 

216 
282 
304 
274 
276 

265 
240 


'i,'i66' 

1,140 

1,110 

1,050 

1,000 

801 

448 

296 
214 
234 
324 
673 

649 
554 

422 
367 
360 

302 
276 
267 
256 
193 

151 
148 
148 
145 
145 
355 


663 
036 
468 
348 
348 

350 
496 
816 
906 
1,000 

1,060 
1,110 
1,130 
1,140 
1,140 

1,120 

1,060 

997 

967 

887 

794 
524 
502 
710 
609 

513 
464 

353 
314 
317 


296 
278 
278 
280 
278 

278 
276 
260 
252 
238 

243 
243 
245 
245 
245 

247 
247 
247 
240 
260 

282 
287 
287 
282 
265 

220 
176 
157 
144 
143 
137 


187 
138 
164 
180 
194 

201 
200 
196 
188 
180 

180 
180 
183 
183 
194 

247 
291 
278 
230 
185 

164 
143 
143 
143 
134 

106 
108 
108 
109 
109 
109 


110 


2 


uo 


3 


no 


4 


no 


5 


no 


6 


no 


7 


no 


8 


no 


9 


no 


10 


no 


11 


no 


12 






110 


13 






no 


14 




196 
167 

149 
151 
151 
148 
148 

148 
146 
153 
159 
159 

158 
159 
159 
159 
151 
151 


no 


15 


no 


16 


no 


17 


no 


18 


no 


19 


109 


20 


109 


21 


lot 


22 


10 


23 






lOS 


24 






108 


25 






lOS 


26 






lOB 


27 






M 


28 






90 


29 


1 
1 
3 




76 


30 


60 


31 









Note.— Entire flow of river held back at Sherburne Lake from Dec. 22-28, Jan. 11 to Mar. 13, and 
Apr. 28 to May 3. 

Monthly discharge of Smftcurrent Creek at Sherburne, Mont., for the year ending SepL 

SO, 1928. 



Month. 



Discharge in eeoond-iBet. 



Maximum. Minimum. Mean. 



RmMiff ia 



October... 
November. 
December. 

May 

June 

July 

August 

September 



194 


49 


96.1 


246 


38 


96.1 


98 


1 


40.2 


1,140 


146 


425 


1,140 


314 


735 


206 


187 


244 


291 


108 


in 


no 


60 


106 



5,916 

6,7» 

2,47D 

95,1(10 

43,100 

15,000 

10,500 

6,310 



Note.— Stream partly controlled beginning with 1915, therefore valves for diadiarge in aeoood-lMit ptf 
Muare mile and for run-off, depth in inches, are not computed. June 1-30, 1916, a total of 1,560 acr«-feet 
of water was stored in Sherburne Lake by a temporary construction dam; 134 acro-feet was stored Aug. 
25 to Sept. 18, 1915; the latter amount was released Sept. lS-20, 1915. 
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CAITTOV OBXBK VXAB KAVT OI.A0IB&. MOVT. 

Location. — ^At the edge of heavy timber area, half a mile above mouth, and 2 miles 
southeast of Many Glacier, in Teton County. 

Dbainaob area. — 7.0 square miles (measured on topographic map). 

Rbcoros availablk.— July 12 to September 30, 1918. 

Gaob. — Stevens water-stage recorder on left bank. 

DiacHABOB MBABUBBMBNTs. — ^Mado from footluridge at gage. 

Chankbl and control. — Bed of stream cov^^ with heavy boulders and cobble- 
stones. Control is riffle about 20 feet below gage; may shift at high stage. Both 
banks high and can not be overflowed. 

Extremes op discharob. — Maximum discharge recorded, 74 second-feet by cxirrent- 
meter measurement, June 16; minimum stage, 0.83 foot September 29 and 30 
(discharge, 10 second-feet). 

Ice. — Station not operated during winter on account of severe ice effect on stage- 
discharge relation. 

Diversions. — None. 

Rbouxations. — Some natural storage in small lake at head of creek; no artificial 
regulations. 

Accuracy. — Stage-discharge relation practically permanent except for severe ice 
e£fect. Rating curve well defined between 15 and 40 second-feet. Daily gage 
heights obtained from Stevens water-stage recorder graph by the straight^line 
method, except for period August 4-11 when clock stopped. Daily discharge 
ascertained by applying mean daily gage height to rating table except for period 
noted above, for which discharge was interpolated. Records good. 

Discharge metuurements of Canyon Creek near Many Glacier, Mont., during the year 

ending Sept. SO, 1918, 



Date. 


Madeby- 


he^t. 


Dto- 
charge. 


Date. 


Madeby- 


he^t. 


Dte- 


Jmw Iff 


W. A . T^^Tph , 


Feet. 
(•) 
1.35 
1.27 


36 
31.0 


Aug. 11 
Sept. t 


W. A.T^^Tph 


Fut. 
1.12 


*'#o 


27 


B.E.Jones 


Jones and Burl«yb 


15.0 


July 12 


W. A. lAmb... 









• Measurement referred to nail In crack in rock. 
h Engineer, Department of the Interior, Canada. 

Daily discharge, in second-feet, of Canyon Creek near Many Glacier, Mont., for the year 

ending Sept. SO, 1918. 



Day. July. 

1 


Aug. 


8cpt. 


Day. 


July. 


Aug. 


Sept. 


Day. 


July. 


Aug. 


Sept. 


, 1 


20 
24 
21 
21 
22 

22 
28 
23 
23 
24 


17 
16 
14 
15 
16 

17 
17 
18 
20 
19 


11 




24 
82 
30 
27 

26 

24 
28 
21 
18 
17 


18 
17 
17 
16 
15 

13 
12 
13 
13 
13 


21 


24 
24 
22 
20 
20 

20 
20 
20 
22 
23 
24 


16 
15 
17 
18 
18 

18 
17 
14 
13 
13 
14 




2.. . J 


12 


31 
20 
20 
20 

30 
30 
30 
29 
26 


22 




3 '...J 


13 


23 




4. 1 


14 


24 




5 ::: 1 


15 

16 

17 

18 

19 

20 


25 




, 1 


26 




7.. ...1 


27 




8 ' 


28 




9. 1 


29 

30 




» 1 






31 
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STTBFACB WATSB SX7FFLT, 1918, PABT V. 



MonihUf dUeharge of Canyon Creek near Mamf Glader, Mont., for (he year ending SepL 

SO, 1918. 


Month. 


Pf nrturgg in aBOMMJ-fcct. 


RmHiffiB 


W«<rfimnn 


lammam. 


MMn. 


un4an. 










July 12-3L 


31 

32 

20 


20 
11 
10 


25.1 
20L8 
14.6 


IK 


AoKUrt 


LSBD 


8e|^«ml)«r , . 


s 







BSD BIVSR AT FABGO, V. DAX. 

Location. — ^At dam half a mile above highway bridge connectiiig Front Street, Faigo, 
N. Dak., with Moorhead, Minn., 10 miles above mouth of Sheyenne River. 

Drainaoe area.— 6,020 square miles. 

Records available. — ^May 27, 1901, to September 30, 1918. 

Gage. — ^Vertical staff attached to tree on left bank about six rods above the dam; 
vertical staff for use at low stages attached to upper end of fiahway at left «id d 
dam; read by F. L. And^:B. Prior to September 1, 1914, gage readings were 
obtained from a vertical staff attached to the breakwater for the center pier of Front 
Street bridge; this gage is still maintained and used by the Weather Bureau, but 
can not be read accurately without a field glass and has less permanent control 
than gage now used. At the same stage, readings on Front Street gage are 
numerically about 10.4 feet greater than readings on gage now used. 

Discharge measurements. — ^Kfade from footbridge at gage. 

Channel and control. — Bed consists of clay and silt, nearly permanent. Control 
is timber crib dam, rock fiUed, below gage; has settled slightly during 1918. 

Extremes op discharge. — Maximum stage recorded during year, 3.1 feet March 30 
and 31 and May 25 (discharge, 750 seqond-feet); minimum stage, 1.0 foot Feb- 
ruary 11 (discharge not computed). 

1901-1918: Maximum stage recorded, 19.9 feet April 6, 1916 (stage-discharge 
relation affected by ice); open channel maximum stage 1/.34 feet at 3.30 p. hl 
July 11, 1916 (discharge, 7,740 second-feet); minimum stage recorded, 1.0 foot 
February 11, 1918 (discharge not computed). 

Ice. — Stage-discharge relation affected by ice December 18 to March 31. 

Diversions. — None. 

Regulation. — No power plants or storage above station within 60 miles; storage not 
great enough to noticeably affect the discharge at station. 

Accuracy. — Stage-discharge relation affected by settling of dam, and by ice December 
18 to March 31. The rating curves used for 1918, one applicable October 1 to 
December 17 and the other April 1 to September 30; the former is well defined be- 
tween 150 and 4,000 second-feet, and the latter between 59 and 4,400 second-feet 
Gage heights are read to hundredths once daily except during winter when one 
reading a week is made. Daily discharge ascertained by applying daily gage hei^t 
to rating tables for days when gage was read; dischiurges interpolated for inter- 
vening days. Open- water records good. 

DUcharge measwrements of Red River at Forgo, N. Dak., during the year ending Sept. SO, 

1918. 



Date. 


Madeby- 


heS^t. 


Dis- 
charge. 


Date. 


Madeby- 


iMd^M. 


Dfc. 


1 


R. F. rhfttiiiflr 


1.52 
2.33 
2L03 
2.17 


451 
357 
378 


July 2 
Aug. 27 
8cpt.« 


AlfH"Jt«ng„ ,, 


FeeL 
2L08 
L58 
1.2S 
1.26 


^^m 


I 


AlLHulteng 


R. F. r>iAP^W 


IM 




do 

E F. Oftnrllw 


do 

do 


61 
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DaQy dbeharge, in wwnd-fui, of Red Rvver at Fargo, N, Dak., for the year ending 8epL 

SOy 1918, 



Day. 


Oct. 


Nov. 


Dec. 


Apr. 


May. 


June. 


July. 


Aug.' 


Sept 


1 


156 
142 
142 
129 
116 

02 
U4 
156 
143 
116 

70 
92 
02 
86 
81 

70 
81 
70 
92 
92 

98 
104 
104 
116 

92 

116 
116 
116 
116 

no 

104 


98 
02 
92 
131 
170 

170 
142 
92 
116 
142 

186 
129 
185 
170 
142 

129 
116 
122 
129 
142 

142 
185 
142 
142 
142 

142 
129 
70 
97 
124 


104 
129 
156 
129 
104 

88 
104 
116 
116 
116 

104 
97 
97 
90 
83 

76 
70 


700 
560 
490 
433 
378 

878 
378 
878 
878 
878 

378 
842 
806 

842 
842 

351 
860 
396 
378 
360 

360 
342 
342 
324 
306 

299 
306 
315 
324 
378 


414 
452 
452 
452 
452 

452 
452 
414 
414 
378 

342 
342 
842 
414 
856 

299 
272 
272 
289 
306 

438 

610 
655 
700 
750 

660 
570 
490 
452 
458 
452 


452 
401 
580 
452 
530 

490 
490 
570 
570 
570 

570 
560 
580 
490 
471 

462 
452 
414 
414 
414 

396 
378 
342 
324 
306 

272 
324 
806 
318 
330 


842 
824 
306 
306 
806 

299 
292 
248 
886 
272 

246 
265 
275 
277 
279 

245 
258 
221 
224 
218 

220 
221 
162 
191 
198 

153 
231 
238 
245 
241 
207 


218 
204 
204 
208 
211 

204 
198 
204 
204 
238 

221 
204 
172 
143 
162 

166 
143 
160 
178 
178 

166 
266 
231 
172 
172 

172 
166 
169 
166 
134 
140 


140 


2 


140 


3 


140 


4 


148 


5 


140 


« , 


140 


7:'""x::::::::::::::!:.. 


143 


8.. 


130 





116 


10 


140 
134 


u 


12 


116 


13 


96 


14 


110 


15 


124 


16 


137 


17 


125 


18 


116 


iS::::::;::::::::::::::::.::: 


110 


20 


83 


21 


106 


22 


96 


23 


134 


24 


110 


25 


78 


26 


86 


27 


87 


28 


87 


29 


87 


30 


88 


31 















NoTE.^Diflcharge interpolated for lack of gage readings on following days: Oct. 7, 14, 21, 28, 30, 31; Nov 
1, 4, 11, 18, 24, 25, 29; Apr. 7. 16, 28; ICay 5. 6, 12, 15/19,28,26,30; June 2.9,16,21,29,31; July 4, 14,21,28: 
Aug. 4. 11. 18, 25; Sept. 1, 8, 15, 27-29. Oaee read Dec. 29, Jan. 18 and 24; Feb. 11, 22, 28; Mir. 1, 11, 15 
to 31; disraarge not computed on account of ice. 

Monthly discharge of Red River at Fargo, N, Dah.,for the year ending ending Sept, SO, 1918, 



Month. 



October 

November 

December 1-17 

r-;:::::::: 

June 

July 

August 

September.... 



Discharge in second-fiset. 



MfticimiTm . Minimum. Mean, 



156 
185 
166 
700 
750 
570 
342 
265 
143 



70 

70 

70 

299 

272 

272 

153 

134 

78 



108 
132 
105 
376 
445 
440 
251 
180 
116 



Runoff in 
acre-feet. 



6,640 
7,860 
3,540 
22,400 
27,400 
26,200 
15,400 
11,400 
6,900 
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SURFACE WATER SUPPLY, 1918, PART V. 



BED RIVER AT ORAED FORKS, V. BAX. 

Location. — ^At Northern Pacific Railway bridge between Grand Forks, N. Dak., 
an(| East Grand Forks, Minn., half a mile below mouth of Red Take River. 

Drainage area. — ^25,000 square miles. 

Records available. — May 26, 1901, to September 30, 1918; gage-hei^t reoords 
have been kept by the United States Engineer Corps since 1882 and a few dis- 
duurge measurements were made by them in early yean. 

Gage. — Chain gage attadied to Ncxrthem Pacific Railway bridge and v^tical staff 
gages attached to ice breaker below center pier of same bridge; read by H. L. 
Hayes. The staff gages as used by the United States Engineer Corps and the 
United States Weather Bureau are on the bridge breakwater at the same place 
as the staff gage used by the United States Geological Survey and at a datum 5 
feet higher. 

Discharge HEASUREicENTs.—Made from Great Northern Railway bridge one-quarter 
of a mile above gage. 

Channel and control. — Clay and silt; shifts very sli^tly. 

Extremes of discharge. — Maximum stage recorded during year, 11.3 feet March 28 
(dischaige 4, 480 second-feet); minimum stage, open channel, 3.5 feet S^t^n- 
ber 22-25 and 2&-30 (disdiaige ,440 second-feet); minimum discharge February 
21, 186 second-feet (stage dischaige relation affected by ice). 

1882-1918: Maximum stage recorded; 50.2 feet April 10, 1897 (disdiaige, 
43,000 second-feet); minimum stage, 2.6 feet February 10, 1912 (dischaige, 100 
second-feeet). 

Ice. — Stage-dischaige relation affected by ice. The ice cover is usually complete 
and smooth from late in November until about the beginning of April and the 
flow steady with few fluctuations; in determining flow during spring break-up, 
however, corrections amounting to several feet must be applied to gage heigbts 
before applying them to open-water rating table, owing to backwater from ice 
jams. 

Diversions. — ^None. 

Regulation. — No power plants above with suffident storage to cause noticeable 
variations in the flow. 

Accuracy. — Stage-dischaige relation affected by ice and by shifting control. Two 
rating curves used during the year; October 1 to Mardi 26 (open-water season 
only) well defined between 600 and 16,000 second-feet, and fairly well defined 
to 26,000 second-feet; March 27 to September 30 well defined between 655 and 
16,300 second-feet and fsaily well above 16,300. Gage read to quarter-tenths 
twice daily during open season and three times weekly to tenths during bozm 
period. Daily dischaige ascertained by applying gage height to rating tables, 
except diuing ice period when dischaige was ascertained by the use of Stout 
method, temperature records, dischaige measurements, and observer's notes 
Open-water reoords good ; winter records poor. 

Discharge meanurementi of Red River at Grand Forks , N. Dak., during the year ending 

Sept. SO, 1918. 



Date. 


Made by- 


Oa£e 
hei^t. 


Dis- 
charge. 


Date. 


Madeby- 


^.. 


D19- 

diarie 


Oct. 16 
Deo. 15 
Feb. 23 


Chandler and Noble.... 

do 

H.A.Noble 


Feet, 
3.81 
4.75 
4.01 

10.48 


409 

180 

4,167 


May 4 
June 21 
July 22 


H. A. Noble 

Chandler and Halteag. 


FM, 
6.71 
6.68 
4.35 


7Q2 


Mar. 80 


Chandler and Noble.... 
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DaUy dMutrge^ in second-feei, of Red River at Orand Forks, N. Dak., or the year ending 

Sept. SO, 1918. 



D«y. 


Oct. 


Nov. 


Dec. 


Jan. 

310 
315 
320 
326 
312 

298 
285 
280 
275 
270 

266 
260 
254 
248 
248 

248 

248 
262 
276 
290 

306 
286 
267 
248 
240 

232 
224 
215 
211 
206 
204 


Feb. 


Ifar. 


Apr. 


May. 


Jane. 


JuJy. 


Aug. 


Sept. 




500 
540 
560 
560 
591 

622 
638 
654 
622 
591 

560 
560 
591 
622 
591 

560 
501 
530 
560 
560 

591 
560 
530 
501 
560 

622 
687 
720 
687 
622 
560 


622 
687 
720 
687 
687 

687 
687 
V54 
824 
860 

897 
897 
934 
9S4 
972 

972 
034 
897 
860 
824 

789 
789 
789 
824 
824 

789 
754 
720 
654 
654 


654 
664 
591 
560 
530 

530 
530 
530 
530 
530 

516 
501 
492 
482 
473 

420 
446 
421 
396 
371 

360 
348 
360 
371 

356 

341 
326 
315 
306 
305 
305 


200 
195 
190 
186 
196 

205 
215 
211 
207 
204 

200 
200 
200 
200 
197 

194 
192 
189 
186 
186 

186 
186 
186 
195 
206 

125 
232 
248 


272 
297 
321 
346 
371 

396 
420 
436 
452 

468 

484 
501 
516 
530 
695 

860 
860 


3,520 
3,340 
3,040 
3.160 
2,860 

2,620 
2,260 
1,910 
1,740 


1,490 
1,540 
1,590 
1,640 
1,690 

1,740 
1,800 
1,910 
1.010 


2,800 
2,740 
2,680 
2,620 
2,560 

2,500 
2,440 
2,380 
2,320 
2,260 

2,260 
2200 
2,140 
2,080 
2^020 

1,970 
1,910 
1,800 
1,760 
1,720 

1,690 
1,590 
1 490 
1,440 
1,340 

1,300 
1,300 
1260 
1,200 
1,200 


1,160 
1,160 
1,120 
1,070 
1,030 

990 
950 
950 
950 
950 

910 
871 
871 

«n 

833 

796 
760 
760 
724 
724 

724 
689 
689 
655 
665 

689 
724 
724 
724 
724 
689 


689 
689 
689 
689 
689 

655 
655 
622 
622 
656 

656 
689 
669 
724 
724 

689 
665 
622 
655 

689 

724 
760 
724 
734 
689 

724 
760 
796 
871 
1,120 
1 070 


050 




871 




833 




760 




724 




688 




666 




666 




632 


10 


1,690 i;850 
1,640 1.800 


622 


u 


690 


12 


1,640 
1,590 
1,590 
1,540 

1,540 
1 400 


1 690 
1,640 
1,590 
i;540 

1,490 
1440 
1,440 
1440 
1,490 

1,490 
1,640 
1590 
1,800 
2,140 

2,380 
2,620 
2680 
2,740 

2 800 
2 860 


690 


13 


558 


14 


627 


15 


627 


16 


497 


17... . 


497 


18 


860 i;496 

934 1,490 

1,170 ^.490 


468 


19 


468 


» 


468 


21 


1,200 
1,720 
2,070 
2.500 


1,390 
1,340 
1300 
1.250 


468 


n 


440 


23 


440 


M 


440 


25 


3,120 1,200 

3,720 l,lfiO 
4,300 1,160 
4,480 1,200 
4,000 , 1,300 
4,060 1 1,390 
31760 .... 


440 


26 


468 


27 


440 


28 


440 


21 


440 


ao 


440 


81 













Note.— Dlacbarge interoolsted for lack of gage readings Oct. 7; Dec. 11, 13. 14, 18, 19. 21, 23, 25. 36. 28, 30; 
Jan. 1-3, &-6, 8-10, 13-13, 15-16, 18-20, 22-23, 2^27, 29-31; Feb. 2, 3, 5, 6, 8-10, 12-13, 16-18, 20, 22, 34, 26, Tt 
ICar. 1-4, 6, 8-11, 13, 15; June 19, 20, 32. 

OorrectknifoirStoot method used Deo. 3 to Mar. 26 determined from observer's notes, temperature reeords, 
•Dd disciiane measurements. After applying the Stout correction to gage heights, the discharge was 
•aoartalned by applying corrected gage nei^ts to rating ubie. 

Monthly discharge of Red River at Grand Forks, N. Dak. ,for the year ending Sept. 30, 1918. 
[Drainage area, 25,000 square miles. ] 



Month. 



Discharge in second-feet. 



Maximum. Minimum. Mean. 



Run-off in 
aore-fset. 



gctober 

November 

December 

fc::::::: 

Jone.. 

Bqitember.... 
The year. 



720 

972 

654 

326 

248 

4,480 

3,520 

2,860 

2,800 

1,160 

1,120 

950 



501 

622 

305 

304 

186 

272 

1,160 

1,440 

1,200 

655 

622 

440 



797 

447 

266 

200 

1,490 

1,811 

1,850 

1,970 

843 

723 

568 



36,200 
47,400 
27,500 
16,400 
11,100 
91,600 
108,000 
114,000 
117,000 
51,800 
44,500 
83,800 



4,480 



186 



906 



9,000 
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SUBFAOE WATER SUPPLY, IMS, PART V. 



1»SVIL8 LASS nAJL DXVXL8 LASS, V. DAK. 

Location. — ^At biologic station of Univeraity of North Dakota, near Devils Lake, in 
Ramsey County, • miles southwest of city of Devils Lake. 

Drainaob abba. — The theoretical drainage area of the lake is about 3,700 square 
miles. In years of ordinary rainMl water reaches the lake from only a small 
part of this area, most of which drains into local depressions and small lakelets, 
where the water remains until it is lost by evaporation. In 1880 the length of 
Devils Lake was 35 miles and its area about 120 square miles, but its present 
area is probably not more than 50 square miles. 

Rboobds availablb.— June 8, 1901, to September 30, 1916 (fragmentary). 

Gaoe. — Staff gage on pier at the biologic station. Zero of gage, 1416.2 feet above 
sea level. Previous to 1916 staff gages were placed at convenient points on piers, 
but it has been necessary to renew them occasionally, sometimes every year, 
owing to damage caused by ice during the spring break-up. These gages have been 
reset as near to the correct datum as possible, often by the use of a carpenter *8 
level. Occasionally errors of 0.1 foot in the records have been discovered when 
acciirate checks were made, but no larger errors are likely to occur. The gage is 
read occasionally by employees of the biologic station. 

Regulation. — ^The lake has no dlitlet. The stage of the lake shows the relation 
between evaporation from the lake surface and the inflow from the surrounding 
country and gives an indicatibn whether the run-off has been affected by the 
settlement of the drainage area and cultivation of the land surface. 

Goopbeation. — Records furnished by North Dakota Biological Survey. 

Oage height o/DevUs Lake near DeviU Lake^ N, Dak, , during the year ending Sept. 30, 1918. 



Date. 


gS^ 


Date. 


h^t. 


Date. 


^ 


Nov. 10 


Feet. 
5.66 
6.62 
6.70 


May 18 


, 6.46 

6.70 

1 6.33 

1 


Oct. 7 


'Y» 


AdtU. 


Junes 


Nov 22«..- . 


4.70 


MSy?:::::::::::::::::: 


July 30. 














a About Nov. 22. 













^XD LASS BIVSB AT THZXF BIVSB FALLS, KOnr. 

Location.— In Sec. 33, T. 154 N., R. 43 W., one-third mile below dam at Thief River 

Falls, Pennington County, and 1 mile below mouth of Thief River, which comee 

in from the right. 
Drainaoe area. — ^3,430 square miles. 
Recobos available.— July 2, 1909, to Sept. 30, 1918. 
Gaoe. — Inclined staff gage located on left bank; read by Dodrick Enutson. 
DisoHABGB MEA80BEMENT8. — ^Mado from cable near gage. 
Channel and control. — Gravel and small boulders; practically permanent. 
BxTBEHES OP DiscHABOE. — ^Maximum open-water stage recorded 5.9 feet Mardi 26 

(discharge, 995 second-feet); minimum open-water stage about 3.0 feet August SI 

(dischaige, about 19 second-feet). 
1909-1918: Maximum open- water stage recorded 15.0 feet, April 16, 1916 

(discharge, 8,000 second-feet); minimum dischaige recorded, no flow, July 17 

and August 27, 1911. 
lOB. — Stage-discharge relation seriously affected by ice. 
Rboulation. — A short distance above station is a dam owned by Hansen d Bansn 

Milling Co. and the city lighting plant. The variation in load on the turbines 

due to the operation of the lighting plant (at night) and of the mill (chiefly during 

the day) caused fluctuations in stage at the gage. 
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AocTTRACT. — Stage-di0clia]:ge relation fairly permanent. RatLng curve well defined 
between 19 and 5,500 second-feet. Gage read to half-tenths once daily. Daily 
dischaige ascertained by applying daily gage heights to rating table, except for 
periods when stage-discharge relation was affected by ice and when gage was 
not read, for which it was obtained by comparison with flow of Red Lake Biver 
at CrookBton and to some extent by weather records. Open-wat^ rec<»rds good 
except for extremely low stages, whien they are fair; winter records and records 
for pmod when gage was not read only ron^y approximate. 

Discharge measuremenU of Red Lake River at Tkief River FalU, Minn,, during the year 

ending Sept. SO, 1918. 





[Made by E. F. Chandler.) 






Date. 


Oace 
height. 


Dls- 
charge. 


Apr. 18 


FeeL 
4.00 
4.46 


Sec-ft. 
418 


Jifiyll 


880 







DdOig diaeharge, in seeondrfut, of Red Lake River at Thief River Falls , Minn., for the 

year ending Sept. SO, 1918. 



Day. 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept. 



1.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
».. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18- 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25., 

25.. 
27.. 
28.. 
29.. 
30.. 
31.. 



215 



240 



120 



) 80 



70 



40 



300 



ftSO 
050 
660 
095 
840 

905 
605 
605 
616 
628 
60S 



473 
806 

266 
237 
306 

340 
806 

375 
375 
340 

367 
340 
357 
375 
340 

340 
375 
357 
806 

340 

806 

374 
340 
393 
875 

375 
375 
424 
472 



463 
538 

431 
898 
431 

615 
560 



473 

472 
431 
413 
875 
340 

375 
375 
893 
840 
340 

417 
404 
.606 
605 
538 



560 
538 
560 



560 



606 

673 
680 



680 
605 



583 
605 



560 
560 



688 

404 
404 
515 
404 

375 
875 
374 
306 



306 
374 
306 
343 
303 



10 
156 
343 
840 
806 

374 
374 
806 

806 
374 

374 
390 
374 
806 
290 

374 
343 
343 
313 
313 

183 
313 
156 
313 
188 

313 
374 
343 
312 
198 
183 



156 
188 
131 
183 
313 

156 
313 
327 
227 

337 

327 
143 
119 
197 
160 

131 
110 
143 
156 
227 

337 
374 
227 
227 
237 

327 
327 
242 
343 
306 
10 



188 
64 
180 
806 

200 

183 
81 
806 

390 

274 

31 
10 
10 
181 
37 

54 
88 
10 
10 
10 

10 
88 
41 
31 
41 

54 
31 
70 
88 

131 



NoTE.—Daily di.<icharges from Oct. 7 to Mar. 20 compated by comparison with other streams, and the 
awan for the month obtained by averaging those values. 
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SURFACE WATER SUPPLY, 1918, PART V. 



Monthiy dMhorge, in uoomd-fui, of Red Lake River at Thief River FaU», Jimn., for 
the year ending Sept, 30, 1918. 

[Drainage area, 3,430 ?truare mites.] 



Mootfa. 


Ifoximam. 


Iflnmom. 


Mean. 


Ootobflr 






215 








210 


December 






120 


Jamiary 






80 


Fflbrutaj 






4t 


March 


005 
588 

905 
672 
340 
800 
306 




8B 


April , 


»7 

340 

302 

10 

10 

10 


856 


M^ ::,::.:...:.: : : 


418 


Jnne . . ^ . , a x . . . ^ . .. ... . . . . x . . ... . . . 


481 


JoJy 


2B 


Aosust 


198 


Septembv 


101 






Hie year 


■ "*l 


20 







Note.— Mean discharge values for the months of October, November, December, January, February, 
and March obtained from comparison of Red Lake River flow with the flow of adjacent streams. 

SID LASS BIVBB AT OROOBBTOV, KOnr. 

Location.— In sec. 31, T. 150 N., R. 46 W., at new Sampeon's Addition hi^way 
bridge in Crookston, Polk County, a quarter of a mile below dam and power house 
of Grookston Waterworks Power & Light Co. 's plant. No tributaries enter for 
several miles. 

Drainage area. — 5,320 square miles. 

Records available. — ^May 19, 1901, to September 30, 1918. 

Gaoe. — ^Barret A Lawrence water-stage recorder, on right abutment of bridge; in- 
stalled in September, 1911, replacing chain gage attached to bridge July 1, 1900. 
Both gages at same datum. Prior to July 1, 1909, gage was on old Sampson's 
Addition bridge, about 300 feet farther upstream; this gage read the same as the 
present one at ordinary stages. Gage attended to by S . V . Holder. 

Discharge measurements. — ^Made from steel highway bridge at gage section. 

Channel and control. — One channel at all stages. Bed composed of silt, gravel and 
small boulders; slightly shifting. Control not well defined^ 

Extremes of discharge. — Maximum mean daily stage during year from water-stage 
recorder, 6.2 feet April 2 (discharge, 1,760 second-feet); minimum mean daily 
stage from water-stage recorder 2.3 feet Sept. 20 (discharge; 50 second-feet). 

1901-1918: Maximum mean daily stage recorded during period 21.5 feet April 
17, 1916 (discharge, 14,400 second-feet). A minimum discharge of 10 second-feet 
was recorded by discharge measurement made January 27, 1912. The flow is con- 
trolled to such an extent that the minimum recorded discharge has no bearing on 
the minimum natural flow. 

Ice. — Stage-discharge relation seriously affected by ice. 

Regulation. — Considerable diiunal fluctuation at the gage is caused by op^ution of 
power plant immediately above station . The plant has little storage, so that the 
mean monthly flow should represent nearly the natural flow. 

Accuracy. — Stage-discharge relation fairly permanent and changes are small. Two 
rating curves used during the year; October 1 to March 28 well defined 100 to 
10,000 second-feet; March 23 to September 30 well defined 218 to 10,000 second- 
feet, only fairly well defined below 218 second-feet. Operation of water-stage 
recorder fairly satis^tory throughout year. Daily discharge ascertained by 
applying to rating table mean daily gage height obtained by planimeter from the 
gage-height graph, except during period when stage-discharge relation was affected 
by ice, for which it was ascertained by applying to the rating table mean daily 
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gage heights corrected for ice effect by means of discharge measurements, ob- 
BN^rer 's notes, and weather records. During open-water periods of the year when 
gage was not in op^ntion discharge was estimated and interpolated on the basis 
of flow at Thief River Falls and Grand Forks, N . Dak. Open-water records excel- 
lent when gage was in operation, fair for the remainder of period; winter records 
subject to error. 

DMutrgt meatwremeiUi of Red Lake River at Crookstony i/mn., during the year ending 

Sept. 30, 1918. 



Date. 


Madeby- 


.SS. 


Dto- 
charge. 


Date. Hade by- 


A 


DI». 
charge. 


Oct 18 


F. F. n^tndW 


Feet. 
3.30 
3.30 
3.43 
8.56 


Sec-ft, 
310 
381 
06 
63 


Apr. 13 
Jidy 12 
Sept. 96 


S. F. ChaDdler 


Feet. 
4.19 
3.60 
3.33 


aee.it. 
673 


Nov. 17 


H. A. Noble 


do 


440 


Dec. 2»» 
Feb. 18> 


.....10 

do 


do 


283 



• Complete ioe cover at oootrol and meaearing seotko. 

DaUy diwcharge, in iecond-feet, of Red Lake River at CrwkMton, Minn., for the year 

ending Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


— I 

Jan. 

150 
150 
150 
150 
150 

140 
140 
140 
140 
140 

130 
130 
130 
130 
130 

120 
120 
120 
120 
120 

120 
120 
120 
120 
120 

110 
110 
110 
110 
110 
110 


Feb. 


Mar. 


Apr. 


May. 


Jime. 


July. 


Ang. 


Sept. 


1 


343 
343 
M6 
M6 
349 

249 
340 
252 
252 
255 

255 
250 
2S0 
250 
250 

360 
360 
310 
310 
306 

308 
303 
300 
296 
202 

289 

289 
286 
283 

278 

m 


375 
272 
286 
275 
255 

255 
249 
265 
249 
245 

245 
252 
252 
252 

328 

342 
335 
334 
306 

310 

317 
314 
321 
303 
328 

308 
303 
292 
290 
200 


280 
280 
280 
280 
280 

250 
250 
250 
250 
250 

300 
200 
200 
200 

200 

170 
170 
170 
170 
170 

150 
150 
150 
150 
150 

140 
140 
140 
140 
140 
140 


100 
100 
100 
100 
100 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

80 
80 
80 
80 
80 

90 
90 
90 
90 
90 

100 
100 
110 


150 
200 
250 
310 
275 

210 
275 
346 
210 
242 

383 
310 
210 
242 
310 

810 
500 
620 
1,100 
910 

1,260 
1,500 
1,320 
1,320 
1,140 

1,200 
940 
1,040 
1,140 
1,140 
1,380 


1,760 

1,760 

1,090 

990 

940 

505 
358 

218 
358 
440 

520 
600 
675 
660 
640 

630 
610 
606 
555 
585 

515 
496 
475 
456 
475 

475 
475 
475 
475 
475 


475 
495 
475 
675 
675 

715 
760 
715 
675 
715 

715 
715 
715 
760 
716 

675 
715 
715 
715 
715 

675 
715 
760 
760 
850 

806 
850 
895 
895 
850 
805 


805 
805 
895 
940 
990 

1,040 
940 
910 
940 
895 

805 
760 
760 
715 
715 

635 
675 

n5 

675 
635 

575 
555 
456 
535 
535 

475 
495 
495 
456 
416 


397 
397 
436 
380 
320 

330 
284 
302 
302 
384 

367 
250 
300 
330 
340 

340 
340 
340 
340 
340 

310 
810 
310 
310 
310 

350 
350 
350 
350 
350 
380 


400 
436 
416 
358 

878 

397 
358 
339 

339 
897 

378 
416 
436 
400 
360 

320 
284 
267 
284 
284 

320 
358 
397 
397 
302 

330 
358 
339 
303 
303 
330 


330 


2 


358 


3 


330 


4 


300 


S 


290 


6 


280 


7 


270 


8 


260 


» 


260 


10 


240 
220 


11 


12 


200 


13 


140 


14 


68 


15 


88 


w.... 


68 


17 


99 


18 


68 


W 


88 

60 


20 


21 


68 


22 


88 


23 


78 


24 


140 


25.... 


200 


26.... 


267 


27 ::....'. 


284 


» 


284 


28 ;.;....; 


284 


30 


234 


31 ;:.;:;.;; 









19--21, 23-25, water was bolow ratge a 
otoernotea regarding flow of nver. 
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SUBFAOE WATBB StJPPLY, 1918, PABT V. 



Monthly dUcharge, in iecond-feei, of Red Lake Rher at Crookttony Minn,,/or the year 

ending Sept, SO, 1918, 

(Dminage arm, 5,320 sqiure mUfls.) 



Month. 




Mtalmom. 


H-n. 


lC<mth. 


Maziiinim. 


Mtatamm. 


Mean. 


October 




242 
245 


270 
288 
190 
128 
01.4 

oeo 

044 


May 


805 

1,040 

430 


475 
410 


73S 


No>vmb«r . ... 


842 


JtUM 


712 


D6O0Oibcr 


July 


3» 


jAnnary. . . , , , 








267 
60 


S5I 


FebnuuT 






SeptMa'lMr 




197 


Mwh^ 


1,600 
1,7«0 


160 
218 


The year.. 






AprIL 


1,700 


50 


185 







MOT78X BIVS& AT KIirOT, V. DAX. 

Location.— At Anne Street footbridge, nortlieaot of Great Northern Railway lound- 
houae at Minot, in Ward County. 

Drainage area. — 8,400 square milee. 

Records available. — ^May 5, 1903, to September 30, 1918. 

Gage.— Vertical sta£f attached to pier nearest left end of Anne Street footbridge; 
read by Ephraim Cox. From 1903 to December, 1909, a vertical 8ta£F on old 
footbridge 20 rods above present site was used. Both gages at 1,534.26 ele\'atioD 
sea level datum. 

Discharge measurbmbnts. — ^Made from Anne Street bridge or by wading a few rods 
below dam at the Soo Railway water tank. 

Channel and control. — ^Bed composed of clay and silt; nearly permanent. Dam 
of the Miimeapolis, St. Paul & Sault Ste. Marie Railway Co. forms the low-wata 
control. At higher stages dam is submerged, causing a reversal in rating curve. 
The crest of dam was slightly changed when repairs were made in spring of 1918. 

Extremes op discharge. — Maximum stage recorded during the year 8.5 feet March 
30 (dischaige, 790 second-feet); minimum stage, 3.0 feet October 6 (dischaige, 
0.3 second-foot). 

1903-1918: Maximum stage recorded, 21.9 feet April 20, 1904 (discharge, 12,000 
second-feet); minimum stage, 1.8 feet February 28, 1913 (dischaige, 0.1 second- 
foot). 

Ice. — Stage-dischaige relation a£Fected by ice. 

Regulation. — ^A dam 4 feet high at Minneapolis, St. Paid & Sault Ste. Marie Rail- 
way tank, a mile below, raises water at gage about 3 feet at ordinary low stage. 
The dam being designed merely to give enough depth of water for the intake-pipe 
suction, has no sluices, but is not absolutely tight. When dischaige is less than 
about 5 second-feet, the water level falls below crest of dam. 

AccuRACT. — Stage-dischaige relation affected by changes in Soo Railroad dam (low- 
water octroi) during the spring break-up and by ice during the winter. Two 
rating curves used during the year; both fairly well defined below 2,600 second- 
feet; the first applicable October 1 to March 15, except during ice period; the 
second March 20 to September 30. Both curves have a decided reversal due to 
the submergence of Soo Railroad dam above stage of 6.0 feet gage height, (hge 
read once a week October 1 to March 30, to nearest half-tenth and daily there- 
after. Daily discharge aecertained by applying mean daily gage he^ts to 
rating table. During period October 1 to March 30, when the gage was read only 
once a week, the discharge for days of no gage reading was ascertained by inter- 
polation in order to obtain the mean discharge for month. See footnote to table 
of monthly dischaige. Records prior to April 1 poor; thereafter fair. 
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Discharge meaguremenU of Mouse River at Mmot, N. Dak., during the year ending Sept, 

SOy 1918. 
[Hade by E. F. ChMidler.) 



]>mt6. 



Dis- 
charge. 




Apr. 7 

ao 

Aug. 9 

DaHy discharge y in second-feet, of Mouse River at Minot, N. Dak., for ike year ending 

Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


11 






40 








750 
090 
606 
469 
380 

362 
296 
309 

296 
194 

184 
184 
194 
164 
137 

128 
137 
155 
164 

174 

146 
137 
164 
137 
103 

96 
103 
120 
120 
128 


146 
164 
204 
260 

284 

296 
284 
137 
120 
96 

36 

90 
9.0 
4.4 

5.7 

11 
27 
60 
81 
103 

128 
128 

45 

40 

45 

40 
68 
68 
40 
45 
40 


36 
45 

61 
68 
M 

45 
45 
36 
81 
81 

27 
23 
27 
27 
23 

23 
20 
20 
14 
9.0 

7.0 
7.0 
5.7 
4.4 
8.2 

3.2 
5.7 
7.0 
5.7 
4.4 


5.7 
4.4 
4.4 
5.7 
5.7 

4.4 
4.4 

3.8 

2.8 
2.8 

L8 
1.8 
2.4 
2.8 
8.2 

3.8 
2.8 
2.4 
1.6 
L6 

L8 
9.4 
2.8 
8.2 
4.4 

4.4 

5.7 
5.7 

7.0 
7.0 
5.7 


4.4 
4.4 

8.2 
8.2 
3.2 

2.8 
3.2 
2.8 
2.8 
2.4 

2.4 
2.8 
3.2 
3.2 
3.8 

4.4 
5.7 
6.7 
5.7 
7.0 

9.0 
9.0 

11 

11 

11 

9.0 
9.0 
7.0 
7.0 
5.7 
7.0 


7.0 


22 








L8 


40 


11 


33 




9 






11 


44 












14 


5S 








4.0 






14 


t 


0.3 










16 


7 












16 


g 






24 








16 


9 








9.0 


88 


14 


10 




24 







14 


11 












16 


12 








6.0 






14 


13 


.8 










11 


14 












11 


15 






13 








11 


15 








13 




14 


17 




40 






11 


18 












11 


19 








9.0 






11 


30 


4.0 










14 


21 












14 


22 






6.0 








16 


23 








18 


300 


16 


24 




60 






14 


25 













14 


2ft 








6.0 






11 


27 


18 










11 


2» 












11 


D 






4.0 








9.0 


30 










700 


9.0 


31 

































Note.— Oage read onoe weekly Oct. 1 to Mar. 81. Daily dlsobarge for interyening days ascertained by 
Interpolation, and monthly means computed aooordlngly. 



Monthly discharge of Mouse River at Minot, N. Dak., for the year ending Sept 


. 30, 1918. 


Month. 


Discharge in seoood-Ceet. 


RunKiffin 


Maximum. 




Mean. 


aore-teet. 


October ' 




5.24 
31.8 
15.3 

5.87 

13.2 

258 

241 

97.6 

23.8 

3.82 

5.65 
12.7 


322 


NOVflmb^ T ,. r .... ^ . r ^ - - - 1 




1.800 


December 







941 


Jan^BUy r ■ r . - 






361 


F^bniwv 






733 


lUr^ 


790 

750 

296 
68 
7.0 
11.0 
16.0 




15,900 
14,300 

f'5S 
1.420 


Apm. :i . . . 


96 
4.4 
3.2 
1.6 
2.4 
7.0 


M^ :: 


w;;:::::::::::::::::;:::::::::::::::::::::::::::.:... 


July 


235 


August 


341 


S^Sbii- 


750 







NoTB.r -DuriuK winter months, the Stout method of correction for backwater effect used in computations, 
neoord prior to Apr. 1, should be used with caution. 

aQ98"— 21— W9P 475 3 
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SUBFACB WATER SUPPLY, 1918, PABT V. 



XVAPO&ATXOV AT TJITXVXSSITT, V. DAX.1 

The evaporation gage at Univeraity, N. Dak., was eetablished April 17, 1905, on 
a pool in a ravine called English Coulee, which runs through the campus of the 
University of North Dakota, immediately west of Grand Forks, N. Dak., and 2 miles 
west of the Minnesota boundary. 

The coulee drains about 60 square miles of very level prairie. Except for brief 
freshets the flow in the coulee is small, varying from 1 second-foot or less to 20 second- 
feet. In very dry weather the water lies in pools with scarcely any perceptible flow. 

A heavy galvanized-iron tank, 3 feet square and 18 inches deep, is placed in the 
center of an anchored raft, bo that the water in the tank is at the same level as the water 
surface outside. The tank is filled nearly to the top, to a height precisely marked 
by the pointed tip of a yertical rod in the center of the tank. Once each day, after 
the change produced by evaporation or rainfall, the water level is restored to the 
original height, the precise amoimt of water transferred being measured with a cup of 
such size that one cupful of water is equivalent to 0.01 inch depth in the tank. 

On the open prairie about 40 rods distant is a standard rain gage. On days of rain- 
fall the difference (which is usually small) between the quantity measured by the 
rain gage and the surplus in the tank is considered the total evaporation for the day. 

Observations were made usually about half an hour before sunset . The temperature 
of the water recorded is the observation of the water in the tank. As the tank is made 
of metal, it has been found that at that time of the day there is rarely a perceptible 
difference in temperature reading between the water within and without the tank. 
The temperature of the air as recorded is the mean of the readings of the standard 
self-recording maximum and the self-recording minimum thermomet^s for the 
preceding 24 hours. 

The following table shows for each 10-day period during the year ending September 
30, 1918, the gross evaporation, the total rainfall, and the mean temp^utures for the 
10 observations of the water and of the air. 

E'vaporation observntions at University, N, Dak., for Che year ending SepL SO, 1918. 



Date. 


Evapo- 
ratloo. 


Rain- 
faU. 


ture CF.). 


Date. 


Evapo- 
raUoD. 


Rain- 


Mean tempera- 
ture (•/.). 




Water. 


Air. 

43 
32 
24 

38 
47 
49 
42 
53 
48 
54 
59 


Water, i Air. 


1917-18. 

Oct. 1-10 

11-20 

21-31 


Inches. 

1.04 

.71 

.17 

.32 

.33 

1.86 

1.78 

1.45 

1.32 

.80 

1.43 


Indut. 

0.22 
.73 
.20 
.61 
.00 
.25 

1.82 
.69 
.44 

2.07 
.60 


41 
83 
32 
33 
34 
42 
41 
52 
49 
61 
61 


1917-18. 
June 11-20 

21-30 

July 1 to Aug. 31 a 
Sept. 1-10 

11-20 

21-«) 

Oct. 1-10 

11-20 

21-31 

Nov. 1-10 

11-20 


Indies. 
1.60 
1.90 


Indus. 

0.01 

.18 


65 
67 


65 
61 


Nov. 1-^ 

Apr. 9-10 

11-20 

21-30 

May 1-10 

11-20 

21-31 

June 1-10 


1.32 
.89 
.92 
.50 
.75 
.14 
.20 
.18 




.10 
.23 
.13 
.23 
.19 
.78 
.60 
.43 


65 
49 
53 
52 
46 
34 
33 
32 


» 
47 
53 
51 
51 
37 
36 
S3 



No records available. 

KAWI8HIWI BTTSB NEAB, WINTOH, MOTN. 

Location. — In sec. 20, T. 62 N., R. 11 W., in pond above lower dam of St. Cnsx 
Lumber Co. at Kawishi'wi Falls, 500 feet above Fall Lake, 3,000 feet below Garden 
Lake, near western line of Lake County, 2i miles east of Winton, St. Louia 
County. 

Drainage area. — 1,200 square miles. 

Records available.— June 21, 1905, to June 20, 1907; and October 14, 1912, to 
September 30, 1918. 

1 For complete description of this station and records of evaporation, rainfall, and temperature for UM 
to 1908 see U. 8. Oeol. Survey Water-Supply Paper 245, pp. 04-67, 1910. 
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[jaoe. — Stevens water^tage recorder installed the last part of September, 1912, by 
the Int^national Joint CommiaBion in cooperation with the United States Geo- 
logical Survey, at a point just above ri^^ end of dam. Well was attached to 
timben, ^v^ch were bolted to the vertical rock wall of right bank of river. 
Auxiliary staff gage was also attached to one of theee timbers. The gage shelter 
was supported by timbeis, which were bolted to the horizontal portion of the rock 
wall above all possible high water. On May 27, 1913, the Stevens was replaced 
by a Priez water-stage recorder. During the high water of June, 1914, the well 
together with the float and weight were carried away by logs. At this time a 
concrete well was installed by the International Joint Commission a little below 
the dam and outside the river channel, and connected with pool above the 
dam by a pipe through the dam. The gage was repaired and again put in oper- 
ation about July 1, 1914. Attended to by F. W. Byshe. 

DiscHABQE MBA8URBMENTS. — ^Mado from Cable about 1,000 feet above gage. 

Channel and control. — ^At the gage the river flows through a small deep pool formed 
by a timber dam vdthout openings, which constitutes the control of gage, and is 
permanent unless dam is destroyed or alterations are made in the crest. About 
200 feet above dam is a decided fall. Banks high enough to prevent overflow in 
vicinity of gage. At measuring section bed of stream is composed of rock and 
boulders; rather rough; current very swift except at low stages. 

Extremes of discharge. — ^Maximum stage recorded diu-ing year, 5.0 feet June 10 
(discharge, 2,890 second-feet). Due to nonoperation of the recording gage, stage 
of 5.0 feet does not represent the absolute maximum stage; minimum diKharge 
recorded, about 37 second-feet on April 8, 15, and 22. 

1905-1907 and 1912-1918: Maximum stage recorded, 7.2 feet April 30 and May 7, 
1916 (discharge, 5,370 second-feet); no flow August 24, 25, 30, and 31, September 
1, 1915, August 6, 8, 1906, and April 23, 24, and 26, 1907. 

Ice. — Discharge relation not seriously affected by ice; open-channel rating curve 
assumed applicable. The operation of the water-stage recorder is affected by ice, 
and the flow from December to March, which is very constant during this part of 
the year, is computed from weekly reading of the staff gage. 
Rbgulation. — St. Croix Lumber Co. has a dam at the outlet of Garden Lake for con- 
trolling the level of water in that lake, and for storing water to be used in driving 
logs over the stretch of rapids between Garden and Fall lakes. This dam is 
capable of holding the water in Garden Lake about 7 or 8 feet above its natural 
level at low water before water will flow over the gates. When the water in Gar- 
den Lake is held at a high stage, the elevation of water is considerably higher in 
Farm Lake, and it is understood that the elevation of the surface of White Iron 
Lake is somewhat affected by the stage of Garden Lake. During the log-driving 
season, April to November, the water in Garden Lake is held to the elevation of 
the top of the gates practically all the time. In November some of the gates are 
opened so that the lake is drawn down to low-water stage, and remains so until 
spring. St. Croix Lumber Co. has a dam at the outlet of Birch Lake, which con- 
trols its elevation, and is capable of holding the water about 5 feet above low 
water. This dam is left open during the winter and until the high water of the 
spring break-up has passed. It is then closed, and the lake held as high as possi- 
ble dming the summer. There are a number of low dams in Stony River used 
for sluicing logs off rapids, but these have no storage of importance back of them. 
Laige volumes of water are allowed to pass through sluices of dam at the outlet 
of Garden Lake for a few hours at a time, at irregular intervals, when desired to 
drive logs from Garden Lake to Fall Lake. At other times these gates are closed 
so .that there is only a slight flow caused by leakage through the dam. At other 
times some of the gates are partly opened to allow passage of sufficient water to 
prevent flow over crest of dam. 
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SUBPACB WATEB SUPPLY, 1918, PAKT V. 



AociTRACT. — Stage-discharge relation pennanent; not usually affected by ice and sel- 
dom by logs. Rating curve fairly well defined below 2,890 second-feet. Contin- 
uous gage record from recording gage during the open-water period; weekly gage 
readings during the frozen periods. Daily dischaige ascertained as follows: Octo- 
ber 1-21, July 28 to September 15 and September 22-30 obtained, by means of 
dischaige integrator, from the recording gage record; October 23 to July 26 based 
on daily gage reading made by observer. Daily discharge record whoi recordii^ 
gage was in operation good. Discharge for periods when water-stage records 
was not in operation not determined except for days when gage was read. Infor- 
mation as to operation of gates in dam at outlet of Garden lAke given in footnote 
to daily dischaige table. 



Daily diadutrge, in aecond-feet, ofKavnskiwi River near WinUm, Minn,, for the year < 

Sept. 30, 1918. 


mdm^ 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 
80 


May. 


June. 


July. 


Aug. 


Sept. 


1 


650 
1,060 
1,100 
1,060 

020 

1,070 
1,180 
1,440 
1,200 
906 

1,180 

1,000 

900 

806 

620 

386 
735 
400 
815 
996 

600 


















378 
380 


236 


2 














, 


231 


3 





366 












2,700 




fiS 


4 






180 










23i 


t 


1,340 














1,010 

170 
170 
170 
170 
204 

222 
506 
648 
062 
684 

342 

267 
163 
638 
4d0 

584 
163 
168 
282 
168 

330 
208 
230 
258 
234 
230 


XK 


6 




314 











' 


as 


7 
















866 


t& 


8 












57 






194 
















590 




203 


10 


500 


163 










2,890 




214 


11 




236 


163 






UO 


12 










356 






UO 


13 






314 












UO 


14 
















747 


150 


16 




163 








67 






liO 


16 
















17 






















18 








197 


163 






1,270 






10 


500 








446 




20 




314 














21 
















163 




22 




236 








67 






1S3 


23 


163 
















116 


24 
















996 




176 


25 










197 


163 






m 


28 




930 












133 


30D 


27 














2,430 




1S9 


28 


















302 
305 
430 
410 


137 


29 


1,340 




274 


274 












127 


30 






80 






310 


31 











































NOTK.— Recording gage not in perfect openitloo Oct. 22 to July 27 and Sept. 16-21. During this period 
gage waaread once weekly and the following information waa obtained regarding <^>eratioo of gates in dam 
at outlet of Garden Lake: Oct. 24 to Nov. 30, May 1-26, June 18 to July 25 gates wore opened oooasioDaity 
for purpose of log driving, and mean discharge based on weekly readings may be subject to coosideratM 
error. Gates were not operated for log-dnving pwposes from Dec. 1 to Apr. 30 and from May 27 to Joiu 
17; mean discbarge based on weekly gage heifht will give a fair estimate of flow. Gates opened only oon- 
sionally Sept. 16-21. Low flow during April due to gates in Garden Lake being closed for the purpose of 
increasing storage m Garden Lake. 

TJPPBB MISSISSIPPI BIVEB BASIN. 

MI8SIS8IPPX BIVS& AT ELK BIVSK, KINir. 

Location.— In sec. 3, T. 121 N., R. 23 W., at highway bridge in town of Elk River, 

2,500 feet below mouth of Elk River, in Sherburne County. 
Draikaob area. — 14,500 square miles. 
Records ayailablb.— July 22, 1915, to S^tember 30, 1918. 
Qage. — Chain gage bolted to handrail of bridge, downstream side, near right bank; 
— d by W. H. Ebner. 

^B measurements. — ^Made from downstream side of bridge. 

. AND CONTROL. — Bed composed of sand and gravel; control not well de- 

. Banks high and not subject to overflow. 
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EzTRSMSS OF BiBOHAROB.— Maximum stage recorded during year, 6.21 feet at 8.06 
a. m. June 1 (discharge, 17,700 second-feet); minimum open-water stage, 2.64 feet 
at 7.45 p. m. Septonber 28 (discharge, 2,130 second-feet). 

1915-1918: Maximum stage recorded under unobstructed channel conditions, 
10.8 feet April 7, 1916 (disdiarge. 27,000 second-feet); minimum open-water 
stage recorded, 2.64 feet at 7.45 p. m. September 28, 191S (discharge, about 2,130 
second-feet). 

IcK. — Stage-discharge relation seriously affected by ice; dischaige estimated from 
records of discharge at Coon Rapids power plant, computed by the Minneapolis 
General Electric Co., allowance being made fur the discharge of Crow and Hum 
rivers, entering between Ckx>n Rapids and the station. During the greater part 
of the frozen period 1917-1918 no estimates were made as power plant was not in 
operation. 

RsouLATiON. — Nearest dam above the station on the MisHissippi is at St. Cloud, 40 
miles upstream. An obser>'ed systematic diurnal fluctuation at gage of about 
0.1 foot is doubtless due to regulation at St. Cloud; but most of the effect of regu- 
lation is eliminated before reaching the station. Flow of the river is controlled 
by Government dams on the upper river for the purpose of increasing the low- 
water open-season flow in the interests of navigation. 

AocuRACT. — Stage-discharge relation permanent except as affected by ice. Rating 
curve well defined between 4,620 and 12,400, and fturly well defined between 
12,700 and 26,300 second-feet. Gage read to quarter-tenths twice daily. Daily 
discharge ascertained by applying mean daily gage heights to rating table. Open- 
water records good. 

Cooperation. — Gage readings furnished by U. S. Army Engineer Corps. 

The following discharge measurement was made by R. B. Kilgore: 
October 1, 1917: Gage height, 4.13 foet; discharge, 5,170 secondfeet. 

Daily discharge, in second-feet , of Mississippi River at Elk Rivtr^ Mnn,, for the year 

ending Sept. SOy 1918, 



Day. 



Oct Nov. Apr. Mty. June. July. Aug. Sept. 



8.. 
9.. 
10.. 

U., 

la., 

13., 
14.. 

16.. 

16-. 
17.. 
18.. 
W., 

ao.. 

21.. 
22.. 
23.. 
24.. 
2S.. 

2ft.. 
27.. 
28. 
2B. 

ao. 
a. 



4,010 
4,010 
4,910 
6,200 
4,010 

4,620 
4,910 
6,200 
4,010 
4,620 

4,910 
4,010 
4,910 
6,800 
4,080 

4,540 
6,600 
6,800 
6,600 
5,800 

6,100 
5,200 
4,620 
6^^500 
5,600 

5,600 
6,600 
6,800 
6,600 
4.620 
4,340 



4,620 
4,080 
8,610 
6,200 
4,340 

4,620 
4,910 
6,200 
6,200 
4,620 

4,620 
4,910 
4,620 
4,620 
4,620 

4,060 
4,340 
4,080 
4,080 
4,620 

3,840 
4,080 
3,610 
3,610 
4,060 

4,620 
3,610 
3,400 
3,400 
2,860 



6,600 
4,080 
4,910 
4,910 
4,620 

3,840 
4,060 
4,080 
3,840 
3,610 

8,210 
3,210 
3,210 
3,210 
3,030 

3,210 
3,030 
3,210 
3,400 
8,400 

3,210 
3,400 
3,400 
8,210 
3,210 

3,210 
3,400 
3,610 
3,610 
8,210 



3,400 
3,400 
4,340 
6,800 
6,600 

6,100 
4,620 
6,200 
6,700 
7,310 

6,700 
6,400 
6,400 
6,700 
7,000 

7,310 
6,100 
6,400 
6,400 
6,400 

6,400 
7,000 
7,000 
6,700 
7,930 

8,880 
9,520 
8,240 
9,620 
9,840 
10,200 



10,200 
11,100 
10,800 
10,800 
11,100 

10,800 
9,840 
9,200 

10,200 
9,840 

8,880 
8,880 
7,620 
7,620 
7,310 

7,000 
7,000 
6,700 
6,100 
6,800 

5,500 
6,600 
5,800 
6,800 
4,010 

4,910 
4,910 
6,200 
4,910 
4,010 



4,910 
4,340 
4,010 
4,010 
6,200 

4,620 
4,620 
4,010 
4,080 
3,840 

6,200 
3,840 
4,340 
4,340 
4,060 

3,840 
3,400 
3,840 
3,610 
3,610 

3,610 
8,840 
3,840 
3,610 
3,840 

3,840 
3,610 
3,840 
3,840 
3,610 
2,800 



8,080 
3,210 
3,400 
3,210 
3,030 

3,210 
3,210 
3,210 
3,210 
8,080 

8,210 
8,030 
3,030 
3,210 
3,030 

2,700 
2,860 
2,700 
2,860 
3,210 

3,210 
3,030 
3,030 
3,210 
8,030 

2,860 
3,030 
2,860 
2,860 
3,090 
3,210 



3,030 
2,860 
2,860 
3,030 
3,030 

2,680 
2,700 
2,700 
2,420 
2,660 

2,700 
2,860 
2,650 
2,700 
2,700 

2,420 
2,420 
2,860 
2,680 
2,680 

2,300 
2,420 
2,190 
2,190 
2,420 

2,300 
2,420 
2,300 
2,300 
2,190 



Note, fltegu dlachargn relation affected by loe Dec. 4 to Mar. 31; discharge not determined. 
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Monthly dMuxrge of MissimpjA Rii^ at Elk River y Minn,, for Ike year ending Sepi. 

SO, 1918, 



[Dnlnage area, U,fiOO square miles.] 










DtaohMge in second-feet. 


RmHifl 
(deiythin 
inches). 


llGOth. 


Ifay^TT'""*- 


'M'lniTnnyn- 


Mean. 


Per 
square 
mile. 


October 


6,100 
6,200 
5,500 
10, »0 
11,100 
5,200 
3,400 
3,030 


4,080 
2 860 
3,030 
3,400 
4 910 
2,860 
2,700 
2,190 


5,100 
4,270 
3,640 
6,760 
7,610 
4,090 
3060 
2,570 


0.350 
.293 
.250 
.464 
.523 
.281 
.210 

.in 


0¥) 


November 


.33 


April 


.& 


May.::::::::::::::::::::::::::::::::::::;::... 


.S 


June 


.& 


July 


.32 


August , . r . , . - T 


.34 


September t^ , - 


.20 







MISSISSIPPI RIVER AT ST. PAT7L, Mimf . 

Location. — ^At Chicago Great Western Railway bridge near foot of Robert Street, 
St. Paul, 6 mileci below mouth of Minnesota River, in Ramsey County. 

Drainage arra. — 35,700 square miles. 

Records availaulb. — ^Afareh 1, 1892, to September 30, 1918. Observation of st&ge 
began in 1873 by United States Signal Service and continued by United States 
Weatber Bureau. Many disohaiTge measurements made prior to 1900 by the 
United States Engineer Corps. 

Gage. — ChsAn gage installed May 9, 1913, on the handrail, downstream side, of Chicago 
Great Western Railway bridge, near the foot of Robert Street; read by United 
States Weather Bureau employees. From 1911 to May 9, 1913, the gage was a 
vertical staff gage attached to a piliug on left bank of river about 800 feet up- 
stream from present gage. Prior to 1911 a vertical staff gage on the Diamond Joe 
Line Wharf, at the foot of Jackson Street, about 400 feet below the chain gage, 
was used. The datum of all three gages is the same, allowance being made for 
the slight slope in the river between them. 

Discharge measurements. — Up to 1915 made from the Chicago, St. Paul, Minne- 
apolis & Omaha Railway bridge 2 miles above the station; in November, 1915, 
and April, 1916, measurements were made from the Chica^ Great Western 
Railway bridge to which the gage is attached. Since 1916 measurements have 
been made from thie Wabasha Street highway bridge, about 1,000 feet above 
station. 

Channel and control. — Channel somewhat shifting. Control not well defined. 
Banks moderately high; have not been overflowed in recent years. 

Extremes of discharge. — ^Maximum stage recorded during year, 7.5 feet March 24 
and 25 (discharge not determined); minimum stage recorded, —1.0 foot Decem- 
ber 5 (discharge not determined) . 

1892-1918: Maximum stage recorded, 18.0 feet April 6, 1897 (discharge, 80,800 
second-feet); highest known discharge occurred July 22, 1867, and amounted to 
117,000 second-feet; minimum stage recorded, —1.0 foot December 5, 1918 
(discharge not determined). 

Regulation. — During extreme low-water regulation of flow through turbines at the 
nearest dam in Minneapolis may cause diurnal fluctuation of stage at St Paul. 
Flow is regulated by Government reservoirs on the headwaters at Lake Winne- 
bigoshish, Leach Lake, Pokegama Lake, Sandy Lake, Pine River, and Gull Lake 
to increase the low-water open-season flow in the interests of navigation, but the 
effect of this regulation is very gradual at St. Paul. 
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Aocu&ACT. — Slage-dischaige relation dunged during the year aa indicated by a 
diadiarge measurement on November 5, 1918. Change caused by dredging in 
the vicinity of Daytons Bluff. Sufficient measurements have not been made 
to develop a rating curve. Gage read once daily to tenths. This perhaps does 
not represent the mean daily stage accurately on accoimt of artificial regulation 
at power plants in Minneapolis; occasional additional readings indicate that the 
error is not large. 

CooPBRATioN. — Gage-height record furnished by United States Weather Bureau. 

Daily gage height, in feet, of Mimuijpjn River at St. Paul, Minn,, for the year ending 

Sept. SO, 1918. 



Day. 


Oct 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


JuJy. 


Aug. 

2.3 
1.6 
1.6 
1.3 
1.0 

1.1 
1.1 
1.2 
1.0 
1.3 

1.3 
1.0 
1.5 
1.2 
1.1 

1.1 
1.1 
1.4 
3.0 
4.0 

4.5 
5.2 
6.2 
6.0 
6.4 

5.4 
6.6 
6.2 
6.0 
4.4 
3.9 


Sept. 


1 


2.1 
2.1 
2.1 
1.9 
2.0 

2.0 
2.0 
1.9 
2.1 
1.0 

2.2 
2.0 
1.0 
1.0 
2.0 

2.1 
1.6 
1.8 
2.0 
2.0 

2.0 
2.1 
2.8 
1.8 
2.0 

2.2 
2.4 
2.5 
2.8 
2.1 
2.0 




0.6 

- .2 

- .3 

- .3 
-1.0 

- .8 
.2 
.4 
.1 
.8 

.3 

.0 

.7 

1.3 

1.6 

1.4 
1.5 
1.4 
1.5 
1.4 

1.3 
1.3 
1.2 
.6 
1.0 

1.3 
1.4 
1.8 
1.8 
1.6 
1.7 


1.6 
1.6 
1.5 
1.3 
L5 

1.3 
1.1 
1.0 
1.0 
.0 

1.0 

1.0 

.8 

.2 

1.8 

1.2 

1.1 

1.0 

.0 

.8 

1.0 
.8 
.8 
.0 
.0 

.9 
.0 
.9 
.8 
.9 
.9 


0.7 

.7 
.8 
.9 
.8 

.9 

.9 

1.1 

1.1 

.8 

.9 
1.0 

.9 
1.2 

.2 

1.4 
1.0 
1.2 
1.1 
1.0 

.8 
1.0 

.9 
1.0 

.3 

.8 

.9 

1.3 


1.2 
1.2 
1.3 
1.0 
1.8 

2.1 
2.3 
2.0 
2.2 
1.9 

2.3 
3.9 
3.2 
1.8 
1.0 

2.2 
1.7 
2.4 

3.9 
4.6 

6.7 
6.9 
7.2 
7.5 
7.6 

6.7 
6.1 
6.6 
6.1 
4.7 
4.6 


4.3 
4.1 

3.9 
3.8 
3.5 

3.6 
3.1 
2.9 
3.2 

2.8 

2.6 
2.4 
2.3 
2.2 
1.9 

1.7 
1.9 
2.1 
1.8 
1.8 

1.8 
1.5 
1.6 
1.8 
1.9 

1.7 
1.6 
1.6 
1.4 
\.3 


1.6 
1.7 
1.8 
2.1 
2.4 

3.4 
2.6 
2.0 
2.1 
3.0 

3.1 
3.1 
3.3 
3.5 
3.8 

3.9 
4.0 
3.4 
3.4 
3.5 

3.4 
3.3 
3.6 
3.7 
3.9 

4.6 
4.9 
6.2 
4.8 
6.3 
5.8 


6.0 
6.1 
6.4 
6.5 
6.2 

6.3 
6.1 
5.8 
6.0 
5.6 

5.5 

4.8 
4.8 
4.3 
3.9 

3.8 
3.4 
8.3 
3.0 
3.0 

2.7 
2.6 
2.7 
2.3 
2.5 

2.3 
2.0 
2.4 
2.1 
2.3 


2.0 
2.0 

2.8 
2.6 


8.5 


2 


3.0 


3 

4 

5 


2.7 
2.6 
2.5 


5 


2.2 


7 


2.1 


8 


1.7 


9 


1 1 


10 


1.3 


11 


1.4 


12 


1.3 


13 


1.3 


14 


1.1 


15 


1.1 


ic 


.7 


17 


.9 


18 


.8 


19 


.9 


30 


1.0 


21 


.7 


22 


.7 


23 


.1 


24 


.1 


25 


.1 


28 


.0 


27 


.4 


28 


.0 


ao 


.1 


ao 


—.3 


81 









Note.— Stage-diacharse relation affected by ice from about Dec. 7 to Mar. 19. 

MIHirZSOTA aiVBB HZAK MOlTTXyiDBO, KDnr. 

LoGATioN. — In sec. 17, T. 117 N., R. 40 W., at highway bridge 1 mile south of Monte- 
video, Chippewa County, 500 feet below mouth of Chippewa River. 

Drain AGB area. — 6, 300 square miles. 

Records available.— July 23, 1909, to September 30, 1918. 

Gaoe. — Chain gage attached to upstream handrail of the bridge, near the left bank; 
read by Ben O. Brown and Esther Hendricks. Datum of gage lowered 2 feet 
September 16, 1909, and 1 foot more July 29, 1910, to avoid negative readings. 
All gage heights referred to latest datum. 

Discharge measurements. — Made from upstream side of bridge. 

Channel and control. — Heavy gravel and sand; fairly permanent. There is a 
slight rapid just below the gage, but the control section is not well defined. 
Banks of medium height and will be overflowed at a stage of about 14 feet. 
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Extremes of dischabob. — ^Maximum stage recorded during year, 8.05 feet March 90 
(discharge, about 1,690 second-feet); Tninimum open-water stage 1.17 feet Sep- 
tember 22 (dischaige, about 20 second-feet). This is the lowest open-water stage 
recorded during the x)eriod covered by the records. 

1909-1918: Maximum stage recorded 15.16 feet at 6 p. m. April 4, 1917 (dis- 
charge about 10,200 second-feet); minimum dischaige recorded, 6.8 second-feet 
(measured by current meter February 9, 1912). 

Ice. — Stage-discharge relation seriously affected by ice; no measurements made and 
daily discharge not determined. 

Regulation. — No regulation on Minnesota River above station. Regulation on 
Chippewa River at the plant of the Chippewa Milling Co., in Montevideo, pro- 
duces a slight fluctuation in the stage of the Minnesota River at gage. 

Accuracy. — Stage-discharge relation &drly permanent. Rating curve ftdrly well 
defined. Gage read to hundredths twice daily except December 16 to April 19, 
when it was read at irregular intervals. Daily discharge ascertained by applying 
mean daily gage height to rating table. Open-water records hh except at extieme 
low stages for which they are subject to considerable error. 

Daily discharge, in aecond-feet, of Minnesota River near Montevideo, Minn., for the year 

ending Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Deo. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


123 
116 
116 
114 
116 

138 
146 
114 
154 
171 

180 
198 
130 
146 
138 

130 
138 
109 
128 
180 

130 
130 
116 
130 
162 

130 
130 
111 
138 
171 
146 


130 
162 
164 
180 
216 

198 
180 
189 
162 
198 

154 
207 
189 
189 
171 

198 
225 
198 
198 
216 

189 
198 
225 
216 
116 

154 
162 
154 
180 
180 


171 
180 
171 






592 
566 
566 
619 
566 

502 
502 
566 

692 
619 

619 
592 
675 
619 
619 

566 
566 
566 

514 
566 

462 
486 
462 
462 
514 

566 

619 
566 

566 
619 
675 


708 
708 
708 
731 

759 

759 
781 
731 
706 
708 

703 
708 
647 
647 
619 

566 
566 
566 
540 
566 

647 
675 
540 
566 

566 

488 

514 
514 
462 
410 


410 
388 
862 
362 
338 

316 
294 
294 
294 
274 

254 
244 
234 
234 
234 

225 
207 
207 
196 
171 

154 
162 
154 
146 
154 

154 
162 
154 
162 
138 
123 


112 
116 
106 
105 
114 

138 
105 
123 
99 

82 

89 
81 
106 
112 
138 

180 
207 
198 
198 
198 

210 
216 
225 

225 
198 

196 
180 
1«2 
171 
146 
138 


130 


2 






121 


3 






121 


4 






116 


6 








115 


6 






1,270 


116 


7 






105 


8 








IM 


9 








82 


10 








104 


11 









91 


12 








lOS 


13 






967 


97 


14 






97 


15 








91 


16 




817 




Bl 


17 


79 


IS 








78 


19 








82 


20 






731 

675 
708 
647 
619 
566 

514 
540 
566 

619 
619 


80 


21 






62 


22 






30 


23 




1,610 


A 


24 


72 


25 






5B 


26 






74 


27 






67 


28 






81 


29 






74 


30 




1,690 


67 


81 

















Note.— Stage-discharge relation afEected by ioe from about Dec. 4 to Mar. 10. No dltobaiKa oompot^ 
tionsmade. 
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Momihiif dUdkprge of Minnesota River near Montevideo , Minn, , for the year ending Sept. 

SO, 1918. 



(Drainage area , 6,300 square miles.] 










Disdiarge in seoood-feet. 


Run-off 


Mcoth. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Oetober 


198 
226 


100 
116 
514 
436 

410 
123 
82 
20 


136 
184 
618 
572 
624 
232 
289 
88.2 


0.0216 
.0292 
.0981 
.0906 
.0990 
.0868 
.0879 
.0140 


0.08 




.03 


April 20-30 


.04 


May 


676 
750 
410 
225 
130 


.10 


Jane 


.11 


July 


.04 


Auffust 


.04 


8«ptfflrib«r . . 


.08 







MIHirZSOTA RIVER HEAR MAITKATO, MnrN. 

Location.— In sec. 14, T. 108 N., R. 27 W., in Blue Earth County, at Sibley Park, i 
miles above center of Ma&kato and 1,000 feet below mouth of Blue Earth River. 

Drainaob arba. — 14,600 square miles. 

Rboobdb availablb.— May 20, 1903, to September 30, 1918. 

Gaoe. — Chain gage on right bank of river, about 1,000 feet below mouth of Blue Earth 
River; read by Clarence Staley, observer for United States Weather Bureau. The 
gage support is a substantial cantilever structure, supported by two heavy poets 
resting in concrete footings, constructed and maintained by the United States 
Engineer Corps. 

DiBCHAROE MEASUREMENTS. — ^Made hom new concrete highway bridge in center of 
Mankato, by wading a short distance below gage, or at extreme high stages, by 
boat near gage. 

Channel and control. — ^Bed composed of sand and light gravel; fairly permanent, 
except during high stage; banks moderately high and not subject to overflow, 
except at stages above gage height of 15 feet. Control not well defined. 

Extremes of discharge. — ^Maximum stage recorded during year, 10.7 feet March 
20; minimum stage, 1.2 feet during periods in October and November, December 
January, and February. 

1903-1918: Maximum stage recorded, 21.2 feet, June 26, 1908 (discharge, 43,800 
second-feet); minimum stage recorded, 0.5 feet August 31, September 1 and 2, 
1911 (dischaige, 89 second-feet). The highest known stage occurred in 1881, and 
is shown in Mankato by a well-marked line, approximately 27 feet above the zero 
of the present gage (discharge, estimated 65,000 second-feet). 

Ice. — Stage-discharge relation seriously affecced by ice. 

Rboulation. — ^The nearest dam on the Minnesota River is at Minnesota Falls, 140 
miles upstream. A dam on the Blue Earth River at Rapidan, a few miles above 
Ae mouth, controls the flow of that river, which is approximately 20 per cent of 
that at the Mankato station, and produces considerable daily fluctuation at the 
gage, amoimting at times to over 1 foot. 

Accuracy. — Stage-discharge relation not permanent; sufficient measurements have 
not been made to warrant the publication of daily discharge. 

Cooperation. — Gage-height record furnished by United States Weather Bureau. 
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SUEFACE WATER SUPPLY, 1918, PART V. 



Daily gage keightt in feet j of Minneeata River near MamkatOy Minn., for ihe year emiing 

Sept. SO, 1918. 



Day. 


Oct 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1 


1.3 

lis 
lis 

1.3 
1.3 
1.2 


1.2 
1.2 
1.2 
1.8 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.2 
1.2 
1.2 
1.2 
1.3 

1.3 
1.3 
1.3 
1.3 
1.2 

1.2 
1.2 
1.2 
1.2 
1.3 

1.3 
1.3 
1.8 
1.3 
1.3 


1.3 
1.8 
1.3 

lis 

1.3 
1.3 
1.3 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.2 
1.2 
1.2 


1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.5 
1.8 
2.0 

2.2 
2.5 

2.6 


3.2 
4.9 
6.2 
5.5 
5.7 

5.6 
6.4 
5.3 
6.1 
5.3 

5.5 
5.5 
5.6 
6.6 
5.7 

5.9 
6.8 
7.6 
10.1 
10.7 

10.4 
9.8 
0.1 
7.7 
7.2 

6.8 
6.7 
5.0 
6.8 
6.2 
5.1 


4.9 

4.8 
4.8 
4.7 
4.7 

4.7 
4.4 
4.2 
4.0 
3.9 

3.7 
3.6 
8.6 
3.4 
3.3 

3.3 
3.2 
2.7 

2.7 
2.6 

2.6 
2.6 
2.6 
2.4 
2.4 

2.4 
2.3 
2.3 
2.3 
2.3 


2.2 
2.2 
2.1 
2.3 
2.4 

2.4 

2.6 
2.6 
2.7 
2.7 

2.7 
2.6 
2.6 
3.0 
3.2 

3.3 
3.4 
3.6 
3.6 
3.6 

3.6 
3.8 
3.8 
4.9 
6.3 

6.3 
6.5 
5.7 
6.0 
6.3 
6.9 


7.0 
7.0 
7.0 
7.1 
6.8 

6.2 
6.8 
6.6 
6.4 
6.2 

4.9 
4.7 
4.6 
3.9 
3.8 

3.8 
8.1 
3.3 
3.6 
3.6 

3.4 
3.3 
8.4 
3.4 
3.3 

3.3 
8.3 
2.9 
2.7 
2.6 


2.5 
2.4 
2.4 
2.4 
2.3 

2.3 
2.3 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.1 
2.1 

2.3 
2.4 
2.6 
2.4 
2.4 

2.6 
2.5 
2.4 
2.4 
2.3 

2.4 
2.6 
3.7 
4.8 
6.0 
4.8 


4.7 

4.5 
4.1 
3.9 
3.5 

3.3 
8.4 
3.9 
8.9 
4.1 

4.1 
4.2 
4.2 
4.1 
4.0 

4.4 

6.6 
8.6 
9.1 
9.2 

8.8 
9.8 
10.8 
10.9 
9.8 

9.1 
8.4 
8.1 
7.6 
7.1 
5.2 


4 1 


a 


4.7 


3 


19 


4 


4.: 


5 


4.3 


6 


4-4 


7 


4.3 


8 


4.1 


9 


4.1 


10 


4.0 


11 


19 


12 


3.9 


13 


3.5 


14 


3.5 


16 


3.4 


18 


3.3 


17 


3.3 


18 


3.4 


19 


3.4 


20 


3.3 


21 


3.1 


22 


8.1 


23 


3.0 


24 


3.0 


25 


19 


26 


2.9 


27 


2.8 


28 


2.h 


29 


18 


30 


2.b 


31 









Note.— Stage-discharge relation affected by ice about Dec. 6, until the latter part of February or early 
In March. 

ST. C&OCE BIVER AT SWISS, WIS. 

Location. — ^In sec. 33, T. 42 N., R. 15 W., at highway bridge near post office of Swiss, 
Burnett County, 2 miles above point where St Croix River becomes boundary 
line between Wisconsin and Minnesota and 10 miles northeast of Danbury, Minn., 
on Minneapolis, St. Paul & Sault Ste. Marie Railway. Namakagon River enters 
from left 3^ miles above station. 

Drainage aasa. — 1,550 square miles (measured on map issued by Wisconsin Geolog- 
ical and Natural History Survey, edition of 1911; scale, 1 indi=6 miles). 

Records available.— March 20, 1914 to September 30, 1918. 

Gage. — Chain gage attached to downstream side of bridge on May 16, 19 IS. Prior 
to that date a cast iron staff gage bolted to concrete pier at left end of bridge 
was used; gage read by Capt. Richard Goldschmidt. 

DiscHABOB MEASUREMENTS. — ^Mado from downstream side of bridge. 

Channel and control. — Gravel, smooth; aquatic plants during summer montfas 
may cause a small amount of backwater at the gage. Right bank high and not 
subject to overflow; left bank of medium height and may possibly be overflowed 
during extreme high water. 

Extremes op discharge. — Maximum stage recorded during year, 3.15 feet at 7.30 
a. m. June 2 (discharge, 3,000 second-feet); minimum discharge 700 second-feet, 
February 2. 

1914-1918: Maximum stage recorded, 6.73 feet at 6.45 a. m. April 22, 1916 
(discharge, 8,480 second-feet); minimum dischaige, estimated, 700 second-feet 
February 2, 1918. 
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AoouRACT. — Stage-dischaige relation practically permanent, except as affected by 
ice. Two fairly well defined rating curves used during the year. Gage read 
twice daily, to quarter-tenths. Daily discharge ascertained by applying mean 
daUy gage height to rating table except for period in which stage-discharge rela- 
tion was affected by ice for which it was ascertained from discharge measurements, 
observer's notes, and weather records. Open- water reoHxls good; winter records 
fair. 

Discharge measurements of St. Croix River at Stoiss^ Wia.^ during the year ending Sept. 

SO, 1918. 

[Made by T.O.Bedford.] 



Date. 


Gaee 
hei^it. 


Dto- 
obarge. 


Date. 


Oaee. 
hei^t. 


Dis- 
charge. 


Dec. 18« 


Feet. 
1.82 
2.02 


797 


Feb.20a 


Feet. 
2.32 
1.65 


^"•4 


Jin,l8« 


May 16 


1,670 







• Made through complete ice cover aboat 200 feet upstream from gage; complete ice cover at controL 

DaUy discharge, in second-feet, of St. Croix River at Svnss, Wis., for the year ending Sept 

SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


1 


850 
822 
843 
802 
913 

878 
850 
836 
867 
864 

892 
934 
948 
955 
934 

920 

956 

1,100 

1,2S0 

1,250 

1,210 
1,250 
1,210 
1,170 
1,170 

1,210 
1,250 
1,370 
1,330 
1,250 
1,130 


1,130 
1 130 
1,130 
1,100 
1,060 

1,060 

1,020 

976 

962 

955 

976 
990 
990 
990 
985 

962 
966 
965 
955 
934 

934 
955 
948 
948 
934 

920 
906 
920 
892 

878 


860 
822 

822 

815 
815 

810 
810 
810 
810 
800 

800 
800 
800 
800 
800 

796 
795 
795 
806 
815 

830 
850 
825 

800 
780 

755 
745 
730 
725 
720 
740 


2 


3 


i 


5 


6 


7 


S 


9 


10 


U 


12 


U 


u 


15 


16 


17 


18 


19 


20 


21 


22 


23 


21 


25 


26 


27 


28 


29 


30 


31 





Jan. 


Feb. 


Mar. 


.\pr. 


May. 


June. 


July. 


Aug. 
942 


Sept. 


755 


725 


780 


1,220 


1,480 


2,960 


984 


1,150 


770 


700 


800 


1,220 


1,400 


2,950 


984 


924 


1,120 


780 


705 


820 


1,220 


1,360 


2,960 


984 


906 


1,010 


786 


710 


845 


1,220 


1,320 


2,950 


1,150 


885 


960 


795 


705 


860 


1,180 


1,320 


2,840 


1,150 


855 


930 


815 


700 


880 


1,070 


1,290 


2,730 


1,160 


930 


918 


835 


710 


875 


i;220 


1,200 


2,630 


1,120 


1,000 


895 


830 


715 


870 


1,220 


1,320 


2,430 


1,070 


1,020 


880 


820 


715 


860 


1,180 


1,400 


2,330 


1,030 


990 


870 


820 


720 


850 


1,180 


1,600 


2,230 


1,080 


972 


860 


820 


735 


850 


1,160 


1,640 


2,040 


996 


960 


890 


815 


750 


850 


1,120 


1,640 


1,860 


966 


948 


936 


810 


760 


870 


1,120 


1,600 


1,770 


948 


030 


924 


800 


770 


890 


1,080 


1,520 


1,600 


936 


906 


912 


795 


780 


960 


1,080 


1,560 


1,440 


906 


890 


918 


786 


785 


1,030 


1,120 


1,600 


1,360 


900 


880 


890 


780 


7S0 


1,100 


1,180 


1,520 


1,290 


912 


875 


900 


795 


775 


1,180 


1,220 


1,480 


1,220 


924 


870 


890 


760 


755 


1,440 


1220 


1,860 


1,180 


912 


850 


880 


760 


740 


1,600 


1,220 


2,530 


1,150 


924 


840 


895 


760 


780 


1,660 


1,180 


2,630 


1,120 


870 


856 


875 


760 


720 


1,620 


1,150 


2,430 


1,120 


890 


948 


860 


760 


720 


1,530 


1,080 


2,430 


1,070 


895 


960 


850 


760 


720 


1,450 


1,080 


2,230 


1,060 


906 


972 


806 


760 


730 


1,480 


1,070 


2,130 


1,040 


906 


960 


880 


760 


740 


1,400 


1,070 


2,430 


1,040 


030 


948 


865 


760 


750 


1,360 


1,060 


2,630 


1,030 


912 


936 


830 


760 


760 


1,360 


1,150 


2,630 


1,010 


1,030 


1,080 


800 


760 




1,290 


1,320 


2,630 


990 


1,060 


1,290 


810 


755 




1,260 


1,480 


2,630 


1,010 


1,010 


1,260 


820 


750 




1,220 




2,630 




984 


1,180 





Note. — Stage-discharge relation affected by ice Dec. 3 to Mar. 25. 
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McvMy dMiarge of 8t. Croix River at Swiu, Wis,, for the year ending SepL 30, 191S, 
[Drainage area, 1,550 square miles.] 



Mcnth. 



Discharge in second-feet. 



iffcTiTpiwn 



Vln^ly^^lTn _ 



Per 
square 
mile. 



Rmhoff 
(deptiiiii 
indies). 



October 

Norember 

December 

January 

Fiibruary 

Mardi 

^:::::::::: 

June 

July 

August 

September 

The year, 



1,370 
1,130 



785 

i,eoo 

1,480 
2,830 
2,950 
1,150 
1,300 
1,150 



878 
730 
750 
700 
780 
1,060 
1,290 
990 
870 
840 
800 



1,040 

983 

795 

783 

736 

1,130 

1,170 

1,880 

1,750 

980 

960 

904 



o.en 

.634 
.514 
.505 
.475 
.729 
.755 
1.31 
1.13 
.633 
.619 
.583 



2,950 



700 



i,ogo 



.708 



0.77 
.71 
.59 
.58 
.49 
.S4 
.84 
1.40 
1.96 
.73 

.n 

.66 



9.57 



ST. C&OCE BIVEB HZAK ST. C&OCE FALLS. WIS. 

Location. — In sec. 18. T. 34 N., R. 18 W., at power plant of Minneapolis General 
Electric Co., on Wiscongin side of St. Croix River, near St. Croix Falls, Polk 
County, Wis., 50 miles above confluence of St. Croix amd Mississippi rivers, near 
Hastings, Minn. Apple River, draining an area wholly in Wisconsin, enters 
from left 20 miles below station; Snake River, draining an area in Minnesota, 
enters from right 35 miles above station. 

Drainaob arba. — 5,930 square miles. 

Records availablb.— January 10, 1902, to Jime30, 1905; January 1, 1910, to Septem- 
ber 30, 1918. Data for 1903 published in Water Supply Paper No. 98, pages 
176-177, under **St. Croix River near Taylors Falls, Minn. " 

DiscHARGB. — Determinations of discharge based on kilowatt output of dynamo and 
exciters, plus flow over dam and spillway, considered as a weir. 

ExTRBMBs OP DiscHAROB. — ^Maximum daily dischaige recorded during yeu", 10,100 
second-feet June 3 and 4; minimum daily discharge recorded, 603 second-feet 
July 28. 

1902-1905, and 1910-1918: Maximum daily discharge recorded, 35,100 second- 
feet April 23, 1916; minimum daily discharge recorded, 75 second-feet July 17, 
1910; the minimum discharge is not natural but caused by regulation. 

Rboulahon. — ^Low-water flow controlled by operation of gates of power plant and 
by storage and release of water at Never's dam several miles upstream. 

AccuRAcr. — ^Records have not been checked, nor have discharge measurements 
been made, by engineers of the United States Geological Survey; probably re- 
liable. 

Cooperation. — Records furnished by Minneapolis General Electric Co. 
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DaSty dMutrge, in aeoond-feet, of 8L Croix River near St Croix FaXU, Wi$,f/or the year 

ending Sept. SO, 1918. 



Day. 



Oct. Nov. Deo. Jan. Feb. ICar. Apr. May. Jttie. July. Aug. Sept. 



I 

a 

3 
4 

5 

6, 
7. 
8. 
9. 
U). 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
30. 

21. 
22. 
23. 
24. 
2S. 

38. 
27. 
2g. 
9. 
». 
31. 



2,170 
2,330 
2,170 
2,260 
2,270 

2,290 
3,000 
2,360 

2,200 

3,680 
3,030 
2,870 
2,170 
3,620 

3,240 
8,200 
3,150 
3,130 
3,000 

3,300 
2,070 
3,190 
3,000 
3,380 

3,800 
4,120 
3,450 
4,010 
3,290 
3,210 



3,310 
3,610 
4,010 
3,310 
3,500 

3,440 
3,150 
3,140 
3,200 
3,310 

2,640 
3,070 
3,270 
2,900 
2,710 

2,930 
3,170 
3,870 
3,820 
2,600 

2,700 
3,140 
3,800 
2,070 
2,280 

2,980 
2,770 
3,610 
1,740 
2,170 



3,870 
1,010 
1,640 
1,970 
1,840 

2,150 
2,120 
1,540 

1,740 

1,870 
1,790 
1,470 
1,490 
2,100 

898 
1,630 
1,800 
1,740 
1,880 

1,640 
2,120 

617 
1,640 

467 

1,560 
1,430 
1,400 
1,770 
866 
1,830 



1,440 
1,370 
1,760 
1,380 
1,680 

1,160 
1,500 
1,620 
1,850 
1,610 

1,680 
1,400 
1,310 
1,010 
1,580 

1,750 
1,570 
1,490 
1,700 
1,210 

1,610 
1,540 
1,730 
1,630 
1,560 

1,710 
808 
1,930 
1,500 
1,640 
1,560 



1,580 

1,600 

800 

1,540 
1,930 

1,850 
1,790 
1,700 
1,720 
1,090 

1,930 
2,140 
2,350 
1,470 
1,510 

2,150 
890 
1,980 
1,080 
1,600 

1,680 
1,620 
2,220 
700 
1,600 

1,830 
1,700 
1,860 



1,880 
1,960 
1,380 
2,550 
2,390 

2,000 
2,300 

JSS 
2,230 

1,390 

3,900 
1,970 
3,180 
1,980 
3,080 

1,860 
1,600 
3,910 
3,370 
3,810 

3,490 
3,870 
4,250 
3,100 
5,960 

4,260 
4,360 
4,330 
4,060 
8,870 
1,340 



3,380 
3,080 
3,060 
3,060 
2,040 

3,380 
1,080 
2,800 
3,340 
3,960 

3,880 
3,120 
2,860 
1,330 
3,020 

2,560 
2,430 
2,440 
2,840 
2,750 

1,330 
3,170 
3,280 
3,340 
8,140 

3,300 
2,620 
1,300 
3,180 
2,730 



8,800 
4,230 
4,530 
4,310 
2,020 

3,670 
8,960 
3,060 
8,560 
4,060 

8,900 
2,060 
4,600 
4,170 
4,040 

4,010 
4,180 
4,060 
2,140 
6,580 

7,370 
6,120 
7 710 
7,450 
6,760 

6,340 
7,660 
6,730 
8,580 
7,620 
8,740 



8,930 
8,660 
10,100 
10,100 
8,480 

8,690 
7,720 
6,820 
5,960 
4,020 

4,880 
4,900 
4,820 
4,260 
4,260 

3,560 
3,680 
4,280 
4,810 
3,900 

4,390 
2,100 
1,300 
1,710 
1,630 

3,310 
2,030 
2,080 
1,850 
1,240 



1,700 
1,960 
1,800 
1,400 
2,940 

3,230 
1,840 
1,060 
2,130 
1,930 

3,030 
1,930 
1,760 
1,060 
1,440 

1,820 
1,800 
1,610 
1,600 
1,720 

645 
1,740 
1,640 
1,750 
1,640 

1,590 
2,000 
608 
1,500 
1,930 
1,050 



3,040 
3,650 
1,840 
706 
1,540 

1,640 
1460 
1,540 
1,600 
1,460 

1,830 
1,660 
2,600 
3,310 
1,730 

1,620 
1,400 
980 
1,320 
1,600 

1,910 
1,560 
2,160 
1,600 
1,196 

1,400 
1,500 
1,390 
2,030 
2,710 
2,260 



1,090 
1,410 
3,560 
2,070 
2,060 

1,900 
1,940 
1,170 
2,330 
1,940 

1,760 
1,930 
1,930 
1,700 
713 

1,650 
1,720 
1,580 
1.770 
1,570 

1,630 
660 
1,560 
3,000 
1,390 

1,280 
1,480 
1,580 
1,0» 
1,770 



Monthly diecharge of St. Croix River near St, Croix FaLU, Wie., for the year ending 

Sept. 30, 1918. 
[Drainage area, 5,030 square miles.] 



October 

November 

December 

January 

February 

Man* 

Ajxll 

May 

June 

July 

August 

September 

Thejrear 



Discharge in second-feet. 



Maximum. 



4,130 
4,010 
2,370 
1,930 
2,350 
5.960 
3,980 
8,740 
10.100 
2,940 
2,710 
2,560 



10,100 



Vln^ly^^lm ■ 



2,000 

1,740 

617 

806 

700 

1,240 

1,080 

2,020 

1,240 

609 

705 

660 



603 



Mean. 



2,850 
2,030 
1,500 
1,550 
1,680 
2,830 
2,650 
5,080 
4,760 
1,720 
1,710 
1,640 



2,500 



Per 

square 



0.481 
.494 
.268 
.361 
.283 
.477 
.447 
.857 
.803 
.290 
.288 
.277 



.437 



Run-off 
(depth in 
inches). 



0.56 
56 
.31 
30 
.30 
.56 
.50 
.99 
.90 
.33 
.33 
.31 



5.91 



NoTK.— Computed by engineers of the U. S. Geological Survey from records of daily discharge furnished 
by Minneapolis Qenerai Electric Co. 

VAICAKAaOir BIVER AT TBXOO. WZS. 

IxKJATioN.— In sec. 85, T. 40 N., R. 12 W., at Chicago & Northwcotem Railway 

bridge at Trego, Washburn County, 20 miles above confluence of Namakagon and 

Totogatic rivers. 
Brainagb area. — 420 square miles (measured on map issued by V\ isconsin Geological 

and Natural History Survey, edition of 1911; scale, 1 inch =6 miles). 
Records available. — March 11, 1914, to September 30, 1918. 
Gage.— Enameled staff fo^tened to retaining wall, left bank of river, just above 

railroad bridge; read by G. E. Krenz. 
BiBOHAROB MBA8URBMBNT8. — Made from lower chords of railroad bridge. 
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Channel and control. — C/oaiBe gravel; free from vegetation. Banks medium bigfa 
and not subject to overflow. Small island downstream with rapids on either 
side forms the control; channel fairly permanent. 

Extremes of discharge. — Maximum stage recorded during year, 2.6 feet June 6 
(discharge, 1,020 second-feet); minimum discharge, 255 second-feet February 23. 
1914-1918: Maximum .stage recorded, 3.0 feet April 23, 1916 (discharge, 1,330 
second-feet); minimum discharge, 235 second-feet December 19, 1916. 

Accuracy. — Stage-ilischaige relation permanent, except for ice effect. Radng curve 
well defined between 330 and 1,330 second-feet; below 330 second-feet extended 
and subject to error. Gage read once daily to half-tenths, except during perioi 
December 9 to June 1, when it was read every other day. DaUy discharge 
ascertained by applying daily gage hei^t to rating table except for period in 
which stage relation was affected by ice, for which it was obtained by applying 
to rating table daily gage height corrected for ice effect by means of disdiaige 
measurements, oljserver's note?, and weather records. Records good for open- 
water periodfl; for winter periods fair. 



Dishcarge measurements of Ncmwkagon River at Trego, 

Sept. 30, 1918. 
[Made by T. Q. Bedford.] 



Wis.j during the year ending 



Date. 


height. 


Dif. 
charge. 


Dec. 10 o 


FteL 
2.41 
2.58 
2.46 


"^■^ 


Jan. 19 o 


3U 


Feb.21« 


281 







a Cmnplete ioe cover at oontrol and measuring section. 

Daily discharge, in second-feet, of Najnakagon River at Trego, Wis,, for the year ending 

Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


332 
320 
332 
332 
332 

320 
332 
332 
332 
350 

350 
309 
350 
350 
332 

350 
332 
417 
444 
417 

369 
369 
369 
417 
417 

417 
417 
417 
417 
417 
472 


393 

332 
309 
360 
369 

350 
369 
369 
369 
350 

369 
360 
350 
369 
369 

360 
369 
369 
369 
369 

350 
369 
350 
350 
350 

360 
417 
360 
417 
332 


332 
393 
417 
369 
280 

310 
310 
300 
300 
290 

300 
310 
320 
330 
330 

350 
370 
390 
400 
400 

400 
370 
350 
830 
320 

310 
310 
305 
306 
300 
300 


310 
320 
330 
830 
330 

350 
350 
350 
350 
330 

330 
320 
320 
320 
320 

310 
310 
310 
310 
310 

300 
300 
300 
300 
300 

290 
290 
290 
290 
290 
290 1 


200 
290 
260 
300 
300 

300 
300 
310 
310 
310 

310 
300 
300 
290 
290 

290| 
280 
270 ' 
270 
260 

260 
260 
255 

260 1 
270 

270 
280 
200 1 


200 
290 
290 
200 
200 

200 
300 
300 
310 
310 

320 
330 
340 
360 
370 

370 
380 
300 
300 
400 

410 
410 
420 
440 
450 

472 
472 
472 
432 
393 
381 


360 
381 
303 
872 
350 

372 
393 
405 
417 
368 

320 
356 
393 
362 
332 

374 
417 
417 
417 
417 

417 
393 
309 
360 
350 

835 
320 
344 
360 
360 


360 
360 
300 
360 
360 

381 
803 
448 
502 
517 

582 
602 
472 
472 
472 

458 

444 

430 
417 
474 

582 
532 
632 
564 

607 

718 
838 
820 
803 
838 
873 


008 

044 

006 
044 
044 

1,020 
044 
873 
803 
664 

733 
008 
630 
632 
502 

472 
472 
472 
472 
444 

444 

444 

417 
417 
303 

883 

360 
800 
417 
417 


417 
417 
417 
444 
417 

893 
332 
350 
360 
860 

360 
860 
360 
360 
332 

360 
860 
350 
350 
350 

320 
306 
332 
850 
869 

360 
832 
417 
417 
360 
860 


350 
832 
380 
850 
332 

360 
860 
360 
869 
860 

960 

IS 

360 
860 

300 
360 
360 
320 
332 

369 
803 
399 
800 
332 

383 

369 
473 
532 
472 
417 


30 


2 


3n 


3 


39 


4 


301 


6 

6 

7 

8 

9 

10 


dm 

350 
3S0 
320 
333 


11 


361 


12 


3S0 


13 


330 


14 


SB 


16 


3S 


1« 


S69 


17 


360 


18 


99 


19 


» 


20 


Sfll 


21 


S6B 


22 


sm 


23 


369 


24 


3fi 


25 


3S 


26 


SS 


27 


2<9 


28 


320 


29 


332 


30 


332 


81 









NoTB.— Stage-discharge relation affected by ice Dec. 6 to Mar. 26. 
every other day Dec. to June 1, as gage was not read. 



Diadiarge estimated or interpolitBd 
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Monthiy dimhargt of Namahagon River at Trego, Wi$,,for the year ending Sept, SO, 191S, 
(Drainage arm, 4ao aqxan miles.] 





DischarKB in seoond-feet. 


RunKiff 


Vooth. 






Mean. 


Per 


October 


472 
417 
417 
8S0 
310 
472 
417 
873 
1,020 
444 


320 
332 
280 
200 
255 
200 
320 
300 
360 
308 


372 
366 
836 
315 
286 
367 
376 
520 
615 
370 
377 
351 


a886 
.871 
.800 
.750 
.681 
.874 
.803 
1.26 
1.46 
.881 
.808 
.836 


L02 


^ovembfr. 


.07 


TV^^ftnfrfy ... , , , , 


.02 


Jeiraanr 


.86 


PBhmerv. . . r , . . ■ - 


,71 


M^!7::... .:..:::::::::.::::::::::::. ::::.. 


1.01 


Anrfl 


1.00 


iiKr.::.: :..:..:.: 


1.45 


Jane .• 


1.63 


Jolv 


1.08 


Ai^nst 


632, 820 
309 1 2W 


1.01 


fiippt«mab^ ... 


.03 






The year 


1,000 1 2IU 


380 


.026 


12L66 











AFPLB aiVBB VZAB 80ICSB8BT, WIS. 

Location.— In sec. 21, T. 31 N., R. 19 W., St. Croix County, at power plant of St. 
Croix Power Co., 3^ miles below Somerset and 2 miles above mouth of river. 

Drainage area. — 550 square miles (measured on map issued by Wisconsin Geolog- 
ical and Natural History Survey, edition of 1911; scale, 1 inch =6 miles). 

Recordb available. — January, 1901, to September 30, 1918. 

Gage. — Vertical staff gage; readings not used in determination of flow. 

Ducharob. — ^The discharge of the turbines in second-feet corresponding to the num- 
ber of kilowatts is determined for each hour during day from a record of the num- 
ber of wheels in operation and the load; the sum of the discharge divided by 24 
gives average discharge through the turbines. To this quantity is added the leak- 
age through the average number of wheels idle each day, the sum giving daily 
flow through power house. Water is seldom wasted over spillway of dam, but 
when it is so wasted the quantity is computed from weir formulas and added to 
the flow through plant. There is a constant leakage through the gate and flash- 
boards amounting to 3 second-feet. This quantity has not been taken into con- 
sideration in computing the published records. 

Extremes op discharge. — ^Maximum daily discharge recorded during the year, 

1,160 second-feet, June 3; minimum daily discharge, 63 second-feet, August 1. 

1904-1918: Maximum duly discharge, 2,2^ second-feet in June, 1905; minimum 

daily discharge, 38 second-feet Blay 10, 1910. Due to regulation the minimum 

discharge has no bearing on the natural minimum flow. 

Regulation. — There are a number of power plants on Apple River above station. 
The pondage of these plants is small, and though the daily flow may be controlled 
to some extent the mean monthly flow probably corresponds closely to the natural 
flow. 

Accuracy. — From 1901 to 1909 the discharge through the plant was determined from 
tables computed from data collected as tests on one of the turbines made at flume 
of Holyoke Water-Power Co., Holyoke, Mass. In the summer of 1909 engineers 
of St. Croix Power Co. made tests on the water flowing through all the wheels as 
actually installed, by means of a sharp-crested weir 710 inches long located about 
60 feet below power house. These tests gave results about 3 per cent larger than 
the Holyoke tests, and tables based on them have been used in determining the 
discharge through the plant from 1909 to date. In June, 1914, a series of current 
meter measurements were made by the Wisconsin Railroad Commission and 
United States Geological Survey, and a rating curve for the tailrace was devel- 
oped. Twelve tests were then run with different wheels and loads. It was found 
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that the dkduurge as determined by the current meter and the diachuge as com- 
puted by the company agreed very closely, the percentage difference for the 
twelve tests ranging from — 6.4 per cent to + 1-8 per cent, with an avenge of 
— 2.0 per cent; the dischaige as determined by the company being 2 per cent hm 
than that determined by the current meter. 
GooPBRATiGN. — ^Records furnished by St. Paul Gas Light Co. of St. Paul, Minn., D. W. 
Flowers, engineer. 

DaUy diicharge, in second-feet, of Apple River near Somerset, Wis., for the year ending 

Sept, SO, 1918. 



Dmy. 


Oct. 


Nov. 


Dec 


Jan. 


Feb. 


Kar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


fliPt 


1 


104 
202 
190 
210 
199 

281 
126 
190 
214 
190 

231 
247 
348 
134 
206 

200 
207 
219 
204 
287 

219 
232 
200 
240 
245 

275 
300 
187 
232 
261 
261 


2S1 
242 
324 
187 
230 

249 
240 
255 
359 

lee 

211 
228 

244 
240 
227 

363 
251 
135 
233 
268 

237 
237 
243 
304 
16] 

248 
239 
262 
140 
228 


304 
121 
238 
220 
202 

142 
196 
236 
92 
113 

226 
235 
250 
214 
220 

131 
214 
229 
202 
238 

240 
262 
193 
182 
1S9 

213 
211 
171 
285 
91 
180 


203 
199 
219 
213 
280 

138 
191 
193 
191 
193 

155 
272 
87 
161 
190 

201 
183 
328 
115 
183 

204 
120 
194 
196 
18P 

246 
164 
159 
165 
238 
161 


184 
256 
129 
153 
196 

208 
172 
207 
100 
135 

157 
177 
199 
132 
164 

220 
131 
190 
179 
164 

181 
186 
244 
156 
208 

229 

188 
207 


255 
334 
282 
240 
345 

278 
280 
263 
191 
194 

280 
201 
258 
280 
307 

430 
307 
496 
642 
749 

786 
618 
583 
494 
208 

SCO 

323 
328 
363 
370 
239 


360 
202 
309 
383 
170 

342 
266 
249 
276 
238 

418 
141 
304 
272 
257 

286 
300 
200 
274 
273 

214 
230 
270 
249 
259 

275 
266 
173 
285 
309 


244 

jse 

135 

258 
151 

261 
250 
284 
280 
422 

462 
221 
300 
878 
306 

853 
391 
300 
207 
310 

348 
361 
318 
283 
864 

801 
697 
821 
705 
804 
805 


603 

885 

1.160 

1,020 

903 

960 
809 
800 
581 
686 

472 
306 

336 
605 

364 

230 

276 
338 
343 
318 

336 
849 
209 
270 
284 

274 
228 
238 
206 
205 


235 
225 
280 
170 
271 

268 
225 
282 
235 
274 

219 
95 
306 

180 
235 

213 
227 
161 
206 
217 

111 
137 
162 
176 
210 

208 
211 
154 
182 
348 
02 


63 
135 
223 
187 
156 

194 
172 
ISO 
151 
2U 

132 
210 
173 
168 
148 

185 
213 
141 
163 
150 

170 
191 
227 
152 
102 

162 
188 
175 
SI 
170 
200 


Kl 


2 


2a 


a 


us 


4 


ax 


6 


171 


6 


m 


7 


2t9 


8 


US 


9 


2H 


10 


a 


u 


US 


12 


7S! 


13 


2U 


14 


a 


15 


1« 


16 


2A 


17 


m 


18 


m 


19 


m 


20 


n 


21 


IS 

» 
n 


22 


23 


24 


25 


23 


m 


27 


Ul 


28 


m 


20 


m 


80 


fli 


81 








NoTB.— 49ee xm 
obtained. 


»teimd 


Br"Dia 


charge' 


'tasta 


tlondei 


wriptioi 


1 fbr in 


lethod 


by wfai 


loh tho 


n reooi 


!dl w 



Monthly discharge of Apple Hiver near Somerset, Wis., for the year ending 8epL SO, 1918' 
[Drainage area, 560 square miles.) 





Discbarge in secand-leet. 


Run^ 
(depth tB 
indHS). 


Month. 




Minimum. 


Mean. 


Per 

square 
mile. 


Oetobar 


348 
363 
804 
328 
256 
786 
418 
895 
1,160 
348 
269 
231 


126 

135 

91 

87 

129 

191 

141 

135 

205 

92 

63 

118 


229 
241 
200 
192 
184 
871 
274 
385 
486 
212 
173 
190 


a 416 
.438 
.864 
.349 
.835 
.675 
.496 
.700 
.884 
.S85 
.815 
.345 


a« 


November 


.19 


December 


.d 


January 


.« 


FebmMy .....Tr-rr.r-r - 


.3S 


Ifgrnh r. 


.;i 


Aoril 


.a 


1^: ::::;:::;:::!!!!!::!!!!...!....! 


.a 


June 


,9 


jniv 


.44 


Iffiiit:::;;::;::;:;::::;::::::::::....: 


.» 


Boptember 


.» 


The ▼ear ^...-rr 


1,160 


63 


262 


.476 


&tf 
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EAMMIKIMBIO BIVEB VZAB BIVEB FALLS. WIS. 

Location. — In sec. 18, T. 27 N., R. 19 W., at Clifton Hollow bridge, a quarter of a mile 
downstream from dam of Clifton Falls Power Co., 2 miles above mouth of river 
and 7 miles downstream from River Falls, Pierce County. 

Dbainaqb area. — ^170 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911; scale, 1 inch=6 miles). 

Records available.— -October 23, 1916, to September 30, 1918. 

Gage.— Gurley graph water-stage recorder, in a wooden well fastened to downstream 
side of right-lumd cushing bridge pier. 

Discharge measurbmbnts. — ^Made from bridge or by wading. 

Channel and control. — Channel of rather heavy gravel and sand ; control in head of 
small rapids 150 feet below the gage and is not permanent. 

Extremes of discharge. — Maximum stage recorded during year by recording 
gage, 6.6 feet at 10 p. m. June 5 (dischaige, roughly approximate, 3,080 second-feet) . 
Minimum stage of between 1.7 and 1.8 feet (discharge, approximately 15 second- 
feet) occurred several times following complete shutdown of power plant. The 
fn^yifniim is about the luttural niftTimiifn; minimu m ia caused by regulation at 
the power house. 

Ice.— Stage-dischaige relation affected to some extent by ice. 

Regulation.— The daily flow is regulated almost completely by the Clifton power 
dam just above the station. There are three dams in River Falls which may also 
have some effect on the daily flow; the storage at these dams is relatively small, 
and the monthly flow is considered to be nearly the normal flow. 

AocuRAOT. — Stage-discharge relation not permanent; one rating curve was used 
throughout the year. Poorly defined between 28 and 470 second-feet. Continu- 
ous record obtained by recording gage, except during winter periods and certain 
other brief periods when gage was not operating properly. Discharge ascertained 
by fractional day method. 

When recording gage was not in operation discharge was based on flow in 
adjacent drainage basins. Records poor. 

Diteharffe TMonurements of Kinnikinnic River ^ near River Falls, Wis., during the year 

ending Sept, SO, 1918. 



Date. 


KMleby— 


Oase 


Dis- 
chaige. 


Hty 13* 
13 


T.O. Bedford 


Feet. 
3.08 
2.46 
2.46 
3.06 


Secft.^ 


..do 


160 


Au«. 20» 
20 


S. B. Soul6 


135 


..do 


336 









o Made by wading a short distance downstream. 
1688"— 21— W8B 475 1 
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Daily dikhargef in $econd-/ul, of Kinnikinnic River near River Falls^ Wii., for the year 

ending Sept, SO, 1918. 



Dmy. 


Oct. 


Not. 


D«J. 


Apr. 


May. 


June. 


July. 


Aug. 


Smt. 


1 


7« 
7« 
78 
08 
74 

83 
04 
60 
50 
00 

50 
05 
58 
82 
64 

63 
04 
00 
52 
05 

05 
52 
50 
01 
70 

01 
79 
77 
76 
70 
08 


00 
02 
72 
00 
72 

95 
78 
78 
80 
80 

78 
70 
125 
80 
80 

75 
70 

104 
91 

120 

104 
113 
92 
90 
88 

04 
74 
09 
85 
58 


78 
90 
67 
00 
00 

00 
71 

70 
70 
117 
80 
80 

97 
96 
90 




80 
110 
110 
110 
110 

100 
100 
90 
100 
100 

100 
100 
100 
80 
70 

50 
00 
00 
00 
55 

67 
00 
60 
60 
60 

60 
60 
66 
65 
65 


65 
65 
65 
70 
70 

80 
80 
80 
100 
90 

90 
40 
72 
80 
80 

50 
50 
50 
40 
40 

50 
45 
46 
45 
65 

96 
80 
96 
76 
183 
400 


260 
110 
96 
95 
680 

490 
375 
260 
530 
180 

115 
90 
85 
70 
60 

70 
76 
78 
76 
75 

75 
76 
80 
76 
76 

70 
76 
75 
76 
76 


75 
75 
70 
70 
65 

65 
60 
65 
70 
75 

80 
65 
70 
70 
76 

76 
76 
75 
100 
80 

60 
52 
65 
190 
106 

60 
76 
75 
56 
56 
46 


85 
75 
75 
70 
65 

76 
110 
106 
76 
75 

95 
80 
65 
95 
95 

45 
85 
65 

60 
95 

70 
1100 
220 
175 
125 

96 
80 
86 
70 
80 
85 


90 


2 


90 


3 


75 


4 


80 


5 


80 


6 


85 


7 


90 


8 


90 


9 


95 


10 


95 


11 


95 


12 


100 


13 


90 


14 


90 


16 


90 


16 


100 


17 


96 


18 


90 


10 


85 


20 


85 


21 


90 


22 


9& 


23 


lOO 


24 


100 


25 


100 


20 


96 


27 


90 


28 


70 


29 


60 


30 


80 


31 













» relation affected by Ice and recording gage not in operation from Jan. 1 to Mar. 
31; discharge estimated, Jan. 1-31, 60 second-feet; Feb. 1-28, 56 second-feet; Mar. 1-31, 116 seoocid-ltot 
Recording gage not in operation, discharge estimated Dec. 8 to 16, 24 to 31. 70 second-feet. Reooidinf 
gage not in perfect operanon Nov. 9, 10, 24, Dec 22, Apr. 6, 7, June 14, Aug. 24, 26. 



Monthly diecharge of Kinnikinnic River near River Falls , Wii.,for the year ending SepL 

SO, 1918. 

[Drainage area, 170 square miles.] 



Month. 



Discharge in seoond-fBet. 



Maximum. 



Minimum. 



Mean. 



Per 
square 
mile. 



Rmi'^ff 
(depth in 
inches on 
dralnagt 

area). 



October... 
November., 
December. . 
January... 
February.., 

March 

April 



83 
126 



AprU. 
May.. 

June 

July 

August 

September.. 



The year. 



110 
400 
680 
190 
1,100 
100 



6&2 

88.8 

74.3 

60 

55 

116 
78.8 
81.8 

164 
73.9 

121 
88.7 



1,100 



87.7 



a384 
.487 
.437 
.353 
.324 
.677 
.464 
.481 
.906 
.435 
.712 
.522 



a44 
.54 
.50 
.41 
.34 
.78 
.52 
.55 

l.OI 
.50 

.a 

.58 



.516 



6.99 
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CHZPPBWA BIVSB. AT BISHOP'S BBZDOB, VZAB WXATEK, WIS. 

Location.— In sec. 23, T. 39 N., R. 6 W., at highway bridge 3 miles downstream 
£rom East Fork of Chippewa River (coming in from the left) and 4 miles by 
road northwest of Winter, Sawyer County. 

Drainaob abba. — ^775 square miles (measured on map issued by Wisconsin Geo- 
logical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles). 

RxcoRDs AVAnABLB.— February 23, 1912, to September 30, 1918. 

Gaqe. — Chain gage fastened to hi^way bridge used since May 23, 1916; read by 
John Edburg. Gages previously used as follows: February 23, 1912, to January 
27, 1914, a wooden staff gage fastened to a wooden pier on right bank just above 
bridge; datum 3.44 feet above that for chain gage; January 27, 1914, to May 28, 
1916, a vertical cast-iron staff gage fastened to same pier; datum same as for 
chain gage. 

DiBCBABGB MEA8URBMENT. — ^Mado from dowustream side of highway bridge. 

Channel and control. — Bed composed of gravel; free from vegetation and not 
subject to shift. One channel at M stages. Control is head of rapids about 1,000 
feet below the gage; practically permanent. Banks not subject to overflow. 

Extremes ov discharge. — Maximum stage recorded during year 7.24 feet at 4 p. m. 
June 1 (discharge, 3,040 second-feet); estimated minimum discharge, during Jan- 
uary and February, 180 second-feet. 

1913-1918: Maximum stage recorded during period, 9.56 feet, April 22, 1916 
(discharge, 6,940 second-feet); minimfim discluurge estimated at 175 second-feet 
February 17, 1917. 

Rbgulation. — Flow regulated to some extent by operation of storage reservoir in sec. 
14, T. 41 N., R. 6 W., about 16 miles above station. This reservoir has a capacity 
of 550,000,000 cubic feet and is used in connection with reservoirs on upper Flam- 
beau River for the purpose of regulating the flow of Chippewa River. 

AocuBACT. — Stage-discharge relation permanent except as affected by ice during win- 
ter period and by logs during a portion of April and May. Rating curve well 
defined between 270 and 6,820 second-feet. Gage read to hundredths twice 
a day. Daily discharge ascertained by applying mean daily gage height to rating 
table, except lor period in which stage-discharge relation was affected by ice, for 
which it was obtained by applying to the rating table daily gage heights corrected 
for ice effect by means of discharge measurements, observer's notes, and weather 
records; dischaige for periods of May, when logs were present, interpolated. 
Excellent records for open-water period except those for May, which are fair; 
winter records fair. 

Ditcharge vuarurements of Chippewa River at Bishop^ b Bridge, near WinUr, Wis., during 
tAe year ending Sept. SO, 1918, 

[Made by T. Q. Bedford.) 



Date. 


hel^t. 


Dis- 
charge. 


Dec. 26a 


Feet. 
6.46 
6.34 
6.62 


'"■t, 


Jan. 200 


196 


Mv.t« 


216 







a Hade through complete Ice cover, 20 feet below gage. 
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Daily discharge^ in aeoondfeet, of Chippewa River at Biihop[e Bridge^ near Winter^ Wig,, 
for the year < " 



SURFACE WATER SUPPLY, 1&18, PART V. 

tpewa River at Biihop'e 
' ending Sept, 30, 1918. 



Day. 



Oct. 



Nov. 



Dec 



Jon. 



Feb. 



Mftr. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept. 



1 
2 
3 
4. 
5 

6 
7, 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
2(. 

26. 
27. 
28. 
29. 
30. 
31. 



380 
405 
405 
405 
405 

405 
380 
880 
360 



405 
405 
405 
430 
455 

456 

480 
640 
960 
960 

1,000 
1,150 
1,150 
1,100 
915 

870 
915 
1,000 
830 
675 
750 



710 
675 
640 
665 

530 

630 
605 
505 
505 
806 

505 
505 
480 
480 
480 

480 
455 
456 
430 
405 

380 
380 
360 
365 
360 

360 
355 
355 
350 
350 



345 
345 
345 
845 
345 

340 
840 
340 
340 
840 

380 
405 
405 
360 
380 

405 
405 
880 
360 
340 

340 
360 
340 
340 
320 

340 
840 
340 
340 
410 



410 
340 
330 
320 
320 

305 
295 
286 
280 
270 

255 
240 
240 
240 
230 

225 
225 
225 
210 
210 

210 
210 
210 
210 
200 

195 
190 
180 
180 
180 
180 



180 
180 
180 
180 
180 

180 
185 
195 
195 
105 

195 
195 
195 
185 
180 

180 
195 
196 
195 
195 

195 
195 
195 
210 
225 

225 
225 
210 



200 
210 
210 
220 
225 

220 
210 
210 
210 
196 

210 
225 
225 
225 
225 



225 
256 
270 
270 

305 
340 
380 
430 
455 

480 
530 
555 
555 

530 



530 



505 

480 
505 
480 
480 
480 

455 
430 
430 
430 
455 

456 
505 
555 
580 
580 

610 
610 
555 
640 
580 

505 
455 
455 
480 
530 



790 
830 
790 
832 

874 

916 

958 

1,000 

1,200 

1,460 

1,520 
1,520 
1,350 
1,050 
1,050 

1,050 
1,050 
1,060 
1,050 
1,150 

1,150 
1,460 
1,400 
1,350 
1,570 

1,980 
2,310 
2,440 
2,440 
2,570 
2,700 



2,980 
2,980 
2,840 
2,570 
2,570 

2,570 
2,310 
2,060 
1,570 
1,520 

1,460 

1,100 

1,050 

916 

870 

710 
640 
580 
506 
505 

480 
405 
430 
380 
380 

340 
322 
322 
287 
340 



840 
322 
340 
340 
580 

455 
360 
360 
322 
322 

304 
270 
287 
270 
304 

304 
270 
287 
270 
304 

304 
287 
304 
287 

304 

304 
270 
340 
322 
340 
322 



304 
322 
304 
304 
287 

287 
340 
390 

405 



430 
380 
406 
340 

304 
304 
270 
287 
254 

254 
322 
840 
480 
506 

480 
480 
505 
790 
790 
960 



1,050 

1,000 

830 

790 

675 

555 
505 
406 
406 
340 

3» 



430 

380 
430 
506 

530 
430 

430 
430 
405 
455 
430 

405 
430 
380 
380 

seo 



Note.— Stase-dlschflrge rolatioii affected by loe Nor. 24 to Mar. 27. DisoharKelnterpdlated because o< 
logs on oontrol, May 4-7. 

Monthly discharge of Chippewa River at Bishop^ a Bridge^ near Winter^ Wie^y for the year 

ending Sept. SO, 1918. 

[Drainage area, 775 square miles.] 



Month. 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

Be^ember 

The year 



Discharge in seoond-CBei. 



'Mft'rf t n^Tfn , 



1,150 
710 
410 
410 
225 
655 
640 

2,700 

2,080 
680 
060 

1,050 



2,980 



'M1n<TniiT; n . 



850 
28i5 
180 
180 
195 
430 
790 
287 
270 
254 
340 



180 



640 
465 
855 
246 
194 
808 
612 
1,380 
1,200 
322 
406 
606 



546 



Per 
square 
mile. 



0.826 
.600 
.458 
.816 
.250 
.897 
.661 
1.78 
1.55 
.415 
.524 
.668 



Run-off 
(depth in 

iDdMS). 



aos 

.67 
.51 

.16 
.96 
.46 
.74 
2.05 
1.73 
.48 
.60 
.73 



.705 



9.5S 
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CHIPPEWA BIVZB AT BBXTCS, WX8. 

Location.— In see. 4, T. 35 N., R. 7 W., at Miimespolifl, St. Paul & Sault Ste. Marie 
Railway bridge 1 mile east of Bnicei Rusk County. Thornapple Elver entera 
from right immediately above station, and Flambeau River from right 21 miles 
below. 

Draikaob area. — 1,600 square miles (measured on map issued by Wisconsin Geo- 
logical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles). 

Records available — December 31, 1913, to September 30, 1918. 

Gage. — Chain gage, attached to downstream side of Minneapolis, St. Paul k Sault 
Ste. Marie Railroad bridge; read by H . C. Gardner. 

DiscHABGB MSASUBEUENTS. — Made fiom downstream side of bridge. 

Channel and control. — ^Bed ccnnposed of sand and small gravel; free from vege- 
tation; first and second channels from the west fairly permanent; third channel 
nearest east bank has a tendency to fill during low stages with sand worked in by 
Thornapple River. Flow except during extreme high stages is confined within 
the banks. 

Extremes of discharge. — ^Maximum stage recorded during year, 9.7 feet at 7 a. m. 
June 2 (discharge, 9,380 second-feet); minimum stage recorded 1.15 feet, morning 
and afternoon of August 21 (discharge, about 260 second-feet). 

1910-1918: Maximum stage recorded during period, 12.3 feet at 5.45 p.m., 
April 22, 1916 (discharge, 13,400 second-feet); minimum discharge, when river 
was frozen, approximately 310 second-feet during January and Febnuu^", 1917; 
TOifiimiim open-water stage recorded 1.15 feet morning and afternoon reading 
August 21, 1918 (discharge, about 260 second-feet); caused by regulation. 

Rkoxtlation. — Flow modified to some extent by reservoir on West Fork of Chippewa 
River, in sec. 14, T. 41 N., R. 6 W. This reservoir has a capacity of 550,000,000 
cubic feet, and is used in connection with reservoirs on upper Flambeau River, 
lor the purpose of regulating the flow of Chippewa River. No diurnal fluctuatum 
is observed. 

AociTBACY. — Stage-discharge relation not perinanent; affected by ice during winter 
periods and changes caused by shifting control during periods of low water. 
Two rating curves used during the year; the first, which is Mrly well defined 
throughout, is applicable from October 1 to March 28; the second, which is fedrly 
well defined between 390 and 3,100 second-feet, is applicable March 29 to Sep- 
tember 30. Gage read twice daily to quarter-tenths. Daily discharge ascer- 
tained by applying mean daily gage height to rating table, except for the period 
in which stage-discharge relation was affected by ice, for which periods it was 
obtained by applying to rating table mean daily gage heights corrected ixa ice 
effect by means of discharge measurements, observer's notes, and weather records. 
Open-water records fair; winter records subject to error. 

Discharge measurements of Chippevm River at Bruce y Wis.j during the year ending Sept. SO, 

1918. 



DaU. 


Madeby- 


Oa« 
bei^t. 


Dis- 
charge. 


Date. 


Madeby- 


A. 


Dis- 
charge. 


Oct. 34 


R.B.Kilgore 


Feet. 
8.04 
2.82 
2.99 


aec.it. 

1,630 

'641 

890 


Feb. 28a 
May 5 
Aug. 22 


T. 0. Bedford 


Feet. 
8.81 
8.77 

1.78 


^-L 


Dec 34a 


T.O.Bedford 


do !!'.. !'.!!;. 

8. B. SoulA 


'•^ 


Jan. 34a 


do. 













a Complete ice cover at control and measuring station. 
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Daify digchargty in uetrnd-feety oj Chippewa River at Bruce, Wii., for the year ending 

Sept. SOy 1918, 



Day. 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept. 



I 
2 
3 
4 

6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15. 

16 
17. 
18 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
81. 



510 
314 
480 
575 
610 

610 
610 
575 
540 
1,600 

1,600 
660 
610 
650 
650 

730 

030 

1,060 

1,600 

1,800 

1,800 
1,600 
1,700 
1,600 
1,500 

1,400 
1,600 
1,700 
1.700 
1,300 
1,060 



1,800 
1,100 
1 100 
1,020 
080 



800 
860 
850 
810 

770 
770 
770 
770 
730 

600 
600 
090 
000 
660 

610 
540 
575 
576 
575 

575 
610 
600 
600 
600 



600 
600 
650 
650 
540 

610 
610 
610 
610 
575 

610 
630 
650 
630 
610 

610 
610 
600 
675 
540 

510 
625 
540 
540 
510 

510 
510 
480 
455 
450 
455 



455 
455 
440 
430 
430 

430 
455 
480 
455 
430 

430 
430 
420 
405 
420 

430 
415 
405 
405 
400 

405 
405 
390 
380 
380 

380 
380 
380 
370 
355 
360 



855 
840 
830 
880 
880 

830 
380 
830 
830 
840 

355 
855 
355 
840 
830 

320 
310 
880 
855 
340 

330 
330 
330 
330 
340 

355 
355 
860 



430 
440 
456 
455 

455 

440 
430 
430 
430 
430 

430 
450 
480 
480 

480 

510 

610 

770 

1,020 

1,200 

1,500 
1,800 
2,000 
1,900 
1,700 

1,600 

1,200 

1,020 

970 

070 

035 



085 
1,270 
1,480 
1,270 
1,270 

1,270 
1,350 
1.350 
1,270 
1,100 

1,110 
1,110 
1,010 
070 
1,000 

1,080 
1,360 
1,510 
1,510 
1,360 

1,360 
1,360 
1,270 
1,150 
1,110 

1,110 

1,000 

035 

070 

2,120 



1,040 
1,040 
1.100 
1,510 
1,430 

1,430 
2,030 
2,120 
2,700 
4,070 

5,560 
4,760 
3,870 
2,000 
2,600 

2,600 
2,300 
2,120 
1,040 
2,210 

2,210 
2,300 
2,800 
2,300 
3,210 

5,800 
7,720 
7,200 
6,200 
5,080 
5,680 



865 
830 
795 
725 
600 

600 
620 
620 
585 



620 
620 
630 
620 

705 



000 
725 
600 



550 
515 
515 
480 
480 

515 
515 
515 
480 
480 

480 
480 
515 
515 
515 

515 
480 
620 
070 
760 



020 
874 
417 
480 
515 

480 
480 
600 
725 
655 



655 

655 

655 

320 
466 
478 
445 
650 

200 
685 

705 



706 

480 

725 

1,040 

1 100 

1,100 



1,100 
1,230 
1,190 
1,080 
1,000 



830 
5» 
«1) 

480 
585 

550 
480 
515 



830 
700 
830 
473 

700 
725 
726 
65S 
680 

665 
65S 
090 
630 

665 



NoTB.— Stage-discharge relation affected by ioe Dec. 5 to Mar. 28. 

Monthly discharge oj Chippewa River at Bruu, Wis., for the year ending Sept. SO, 19U, 
[Drainage area, 1,600 square miles.] 



Month. 



Discharge in second-feet. 



Maximum. 



Mlntmi^ m ^ 



Menu 



Per 
square 



Run-off 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year 



1,800 

1,300 

090 

480 

360 

2,000 

2,120 

7,720 

0,240 

070 

1,190 

1,270 



314 
540 
460 
360 
310 
430 
035 
1,190 
585 
480 
260 
404 



1,000 

770 

673 

413 

338 

840 

1,230 

3,310 

2,400 

603 

635 

734 



a681 
.481 
.368 
.268 
.211 
.531 
.769 
2.07 
1.66 

.3n 

.307 
.450 



a79 
.64 
.41 

.80 



2.30 
L74 
.43 

.« 
.M 



0,240 



200 



1,000 



.681 



Oi2B 
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OHZFPBWA BIVXS AT OMIFFXWA 7AXX8, WIS. 

Location.— In SE. i sec. 6, T. 28 N., R. 8 W., at highway bridge at Chippewa Falls, 
Chippewa County, 2,500 feet below mouth of Duncan Creek, which oomee in from 
right. 

Drainaob abea. — 5,600 square miles. 

Rkcords availablb.— June 22, 1888, to September 30, 1918. The gage was originally 
established by Chippewa Lumber & Boom Co., which has kept a continuous 
record since 1889. Since 1904 the United States Weather Bureau has obtained 
gage readings during flood season of each year. On June 1, 1906, the United States 
Geological Survey began making dischaige measurements and maintaining gage 
readings. 

Gaob. — On July 27, 1916, a Gurley gmph water-stage recorder replaced a Friez water- 
stage reorder which was installed in January, 1914, eta web between cushing piers 
supporting first right hand span and about 10 feet upstream from the gage for- 
merly used by the United States Weather Bureau; gage referred to original datum. 

DiacHAROB UBABURBMBNTS. — Made from downstream side of bridge or by wading. 

Channbl and control. — ^Heavy gmvel; fairly permanent. Both banks high and 
are rarely overflowed. 

ExTRBMBS OF OTAQB.— MaxiTOum stsge recorded during year, 12.4 feet at 5 p. m. 
June 1 (discharge, about 43,700 second-feet); estimated minimum discharge, 175 
second-feet January 20; caused by regulation at Wissota dam. 

1888-1918: Maximum stage recorded during period, 26.03 feet December 6, 1896. 
September 10, 1884, a stage of 26.94 feet was reached; discharge not estimated; 
minimum recorded approximately 40 second-feet February 4, 1917. 

lox. — Stage-diBchaige relation seriously affected by ice. 

Rkoulation. — Flow past station controlled to a considerable extent by the operation 
of the Wissota gates. Large diurnal fluctuation. 

AcouRACT. — Stage-discharge relation practically permanent Rating curve well de- 
fined between 530 and 56,200 second-feet; below 530 second-feet poorly defined. 
Operation of the waternatage recorder was satisfactory throughout the year, except 
for periods when stage-discharge relation was affected by ice. Daily discharge 
October 1 to September 30 obtained by discharge integrator. Daily discharge 
during periods when stage-discharge relation was affected by ice ascertained by 
applying to rating curve mean daily gage heights corrected for the ice effect by 
means of discharge measurements, observer's notes, and weather records and t) 
some extent on computations of flow through the Wissota dam. Open-water rec- 
ords good; winter records fair. 

Di^tharge measurements of Chippewa River at Chippewa Falls, Wis., during the year end- 
ing Sept. SO, 1918, 



Date. 


Madeby- 


>:^t. 


Pis- 
charge. 


Date. 


Madeby- 


Gage 
height. 


Dis- 
charge. 


Dec 1^ 


Hovt and Bodford 

T. 0. Bedford 


Feet. 

a27 

.40 


3ec.it. 
1,040 
1,320 


Feb. 180 
Aug. 21 


T. O.Bedfocd 


Feel. 
.BO 
.01 


aee.it. 

i,fiao 

2,400 


J«D. Iflo 


S. B.Soul^ 









o looomplete ice oover at oootrol; measnremeot made through oompJete ioe cover. 
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SURFACE WATER SUPPLY, 1918, PART V. 



DaUy diiduxrgef in second-fut, of Chippewa River at Ckippetva PalUf Wis., for the year 

ending Sept, SO, 1918, 



Day. 



1 
2 
8 
4 

5 


7 
8 
9 
10 

U 
12 
13 
14 
16 

18 
17 
18 
19 
20 

21 
22 
23 
24 
25 

28 
27 
28 
29 
80 
81, 



Oct. 



2,210 
2,280 
2,tt0 
2,370 
2,370 

3,080 
l,lfi0 
2,080 
2,280 
2,340 

1,840 
2,080 
2,220 
2,800 



700 
2,4fi0 
1,880 
4,670 
8,970 

8,360 
6,900 
8,040 
4,420 
5,330 

5,010 
4,810 
8,070 
6,360 
6,980 
4,430 



Nov. 



4,860 
4,840 
8,220 
4,030 
4,010 

3,680 
8,700 
3,810 
4,040 
3,860 

2,020 
3,940 
2,970 
2,930 
2,900 

2,740 
3,890 
2,300 
2,860 
2,840 

2,840 
3,340 
2,860 
3,300 
1,400 

2,720 
2,710 
2,170 
2,140 
2,100 



D«o. 



Jan. 



1,800 
1,760 
1,870 
1,870 
1,780 

900 
1,240 
1,330 
1,330 
1,330 

1,410 
1,680 
1,220 
1,380 
1,380 

1,340 

1,280 

1,180 

816 

176 

210 
1,870 
1,870 
1,330 
1,180 

1,240 
968 
1,070 
1,240 
1,880 
1,380 



Feb. 



1,380 
1,380 
988 
1,340 
1,170 

1,280 
1,190 
1,190 
1,190 
1,040 

1,060 
1,240 
1,280 
1,280 
1,830 

1,480 
1,880 
1,610 
1,880 
1,770 

1,700 
1,820 
1,440 
1,190 
1,190 

1,440 
1,440 
1,440 



Mar. 



1,440 
1,880 
1,280 
1,100 
1,100 

1,820 
1,680 
1,680 
2,210 
1,620 

8,010 
3,600 
2,880 
2,880 
2,660 

2,420 
2,800 
3,000 
3,490 
3,040 

4,100 
8,000 
10,900 
12,000 
13,400 

12,400 
11,700 
9,780 
9,110 
8,440 
7,770 



Apr. 



7,800 
7,820 



8,670 



8,080 
8,600 
5,640 

4,480 
4,920 
4 970 
5,480 
5,960 

5,180 
5,030 
5,870 
4,720 
3,980 

4,200 
5,570 
5,060 
5,130 
4,400 

4,100 
4,180 
8,800 
4,290 
8,060 



May. 



7,380 
8,800 
5,400 
7,820 
5,280 

5,440 
8,780 
5,880 
7,840 
9,060 

14,000 
14,800 
15,100 
12,800 
9,270 

7,600 
8,660 
8,580 
6,280 
8,190 

8,120 
7,440 
9,480 
9,220 
9,980 

20,300 
30,800 
34,000 
33,000 
28,800 
30,200 



June. 



88,300 



27600 



0,800 
11,100 

7,120 
7,560 
5,720 
4,710 
4,300 

3,280 
5,870 
4,820 
3,440 
3,580 

3,640 
2,620 
1,640 
1,680 
1,960 

2,100 
1,920 
1,920 
1,730 
940 



July. 



1,310 
1,980 
2,400 
1,400 
1,800 

2,120 
2,120 
2,200 
2,160 
2,240 

2,140 
2,250 
2,220 
1,960 
832 

1,610 
1,860 
1,770 
1,900 
1,720 

1,420 
828 
1,800 
3,540 
2,740 

2,720 
2,120 
1,180 
3,000 
3,600 
3,000 



Auf. 



8,140 
2,880 
2,780 
2,700 
2,180 

2,920 
2,860 
2,180 
4,790 
8,370 

5,500 
4,780 
5,010 
5,060 
4,660 

4,050 
3,280 
2,600 
2,020 
2,810 

2,740 
2,720 
3,200 
7,140 
6,820 

5,200 
4,800 
4,350 
4,480 
8,300 
8,580 



Sept. 



4,060 
6,880 
6,540 
3,980 
3,900 

3,790 
3,47D 
3,48D 
4,000 
4,010 

4,120 
4,100 
2,840 
2,740 
1,780 

2,500 
3,440 
3,800 
3,340 
8,810 

3,200 
2,880 
2,900 
2,970 
3,100 

2,970 
2,880 
2,610 
2,120 
1,910 



Note.— Stace-discbarge relation affected by ice Dec. 6 to Mar. 10. Recording gage not in perfect opoa- 
tion Mar. 16722-28, 30, Apr. a-7, 14, Jane 2-«, July 29-31; discbarge partly estimated. 



Monthly diediwge of Chippewa River at Chippewa FaUi, Wi$.ffor the year ending SepL 

SO, 1918, 

[Drainage area, 5,600 square miles.] 



MoDtb. 



Discharge in seoond-lBet. 



Maximum. 



Minimum. 



Mean. 



Per 
square 
mile. 



Run^tf 
(depth in 
inches). 



October 

November.. 
December.. 
January — 
February... 

March 

AprU 

May 

June 

July 

August 

September.. 



8,350 
4,840 
2,740 
1,750 
1,770 
13,400 



34,000 



3,540 
7,140 
5,540 



700 

1,400 

1,000 

175 

968 

1,100 

3,300 

5,280 

940 

838 

2,130 

1,780 



3,840 
3,140 
1,660 
1,270 
1,360 
4,880 
6,420 
12,500 
10,700 
2,040 
4,100 
3,370 



a850 
.561 
.296 
.227 
.241 
.871 
.988 
2.23 
1.91 
.364 
.732 
.802 



aTS 
.61 
.34 
.30 
.35 
LOO 
1.08 

2.y 

2.13 
.41 

,m 

.67 



The year. 



175 



4,520 



.807 



ia04 
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WLhMBEAU XZVS& VXAB BUTTSBHirT, WIS. 

Location.— In NW. J SE. J sec. 33, T. 41 N., R. 1 E., Aahland County, 6 milee south- 
east of Butternut and 7 miles upstream from Park Falls. 

Drainage abba. — 660 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911, scale, 1 inch=6 miles). 

Rbcobds AYAiLABLB.^uly 30, 1914, to September 30, 1918. 

Gage. — Standard chain gage supported by built-up cantilever, attached to posts set 
in right bank of river; instidled May 26, 1916; read by Miss Mathilda Sohulz. 
Vertical staff gage at same site and datum was used from July 30, 1914, until 
taken out by ice in spring of 1916. 

DiflCHABGB MBA8UBBMENT8.— Made from a cable 1,500 feet downstream from the gage. 

Channel and contbol. — Bed at gage composed of mud and rock. Left bank is low 
and subject to overflow; right bank slopes back gradually to high- water mark. 
At cable site, 1 ,500 feet below gage, the bed is rocky and the banks high. Control 
is at head of Schultz Rapids, about 200 feet below cable and 1,700 feet below gage. 

EzTBEMXS OF DI8CHABOE. — Maxlmnm stage recorded during year: 4.5 feet, June 3 
(discharge, 1,680 second-feet); minimum discharge estimated at 250 second-feet 
March 1 to 10. 

1914-1918: Maximum stage recorded during period, 9.0 feet, April 22 and 23, 
1916 (discharge, 5,430 second-feet); minimum discharge, estimated 250 second- 
feet, March 1 to 10, 1918. 

Regulation. — Storage reservoirs are maintained by Chippewa & Flambeau Improve- 
ment Co. on headwaters of Flambeau River. Of these reservoirs. Rest Lake, in 
sec. 9, T. 42 N., R. 5 E., with an allowable capacity of approximately IJ billion 
cubic feet, is the lai^gest. 

AccuBACY. — Stage-discharge relation permanent except as affected by ice. Rating 
curve well defined between 356 and 3,480 second-feet. Gage read twice daily to 
quarter-tenths. Daily discharge ascertained by applying mean daily gage height 
to rating table except for periods in which stage-discharge relation was affected by 
ice, for which it was obtained by applying to rating table daily gage heights cor- 
rected for ice effect by means of discharge measurements, observer's notes, and 
weather records. Open-water records good; winter records fair. 

DMiarge meatutemenU of Flambeau River near Butternut^ Wis,, during the year ending 

Sept. SO, 1918. 

[Made by T. G. Bedford.] 



Date. 


Oaee 
hei^t. 


Db- 
oharge. 


Date. 


Oage 
hei^t. 


DIs- 
charge. 


Dec. M a 


Feet. 

2,18 
2.29 


322 


Feb.23«.. 




Fed. 
2.44 
3.79 


««-^ 


Jan. 23a 


June 7 .,,,........,..... , 


1,240 







« Cooiplete ioe oover at ocmtrol and measuring seotloo. 
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SUBFACE WATER SUPPLY, 1918, PABT V. 



Daily dMuarge, in Moond/set, of Flambeau River near BuUemut, TFit., for the year 

ending Sept. SO, 1918, 



Diy. 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept. 



1. 
3. 
3 
4 
5. 


7, 
8. 
0. 
10, 

u, 

12, 
13 
14 
15. 

10 
17. 
18. 
19 

ao. 

21, 
22 
23 
24 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



416 
400 
385 
400 
400 

416 
416 
400 
385 
416 

518 
502 
632 
673 
673 

502 
564 

805 
805 
985 

965 
940 
896 
850 
805 

760 
805 
760 
716 
805 
673 



673 
632 
502 
502 
564 

654 

554 

503 
633 
673 

673 
673 
673 
632 
632 

632 
632 
632 
632 
502 

632 
632 
632 
564 

602 

554 

540 
530 
530 
510 I 



500 
490 
485 
475 
465 

465 

465 
465 
465 
465 

460 
460 
460 
460 
460 

460 
460 
460 
460 
460 

460 
450 
450 
450 
450 

440 
430 
415 
400 
390 
385 



355 
330 
315 
305 
290 

200 
285 
285 
280 
280 

280 
380 
380 



200 
800 
300 
305 
810 

315 
330 
390 
315 
315 



305 
306 
306 
310 
815 

830 
335 
335 
330 
330 



380 
330 
330 
315 

310 
305 
300 
300 
380 

375 
270 
270 
270 
270 



310 ^,J70 



810 
310 
805 
805 
305 



250 
250 
350 
350 
350 

350 
350 
350 
350 
250 

260 
260 
370 
370 
370 

270 
370 
370 
380 
800 

330 
340 
370 
400 
415 

450 
480 
535 
500 
670 
720 



850 
850 
850 
805 
716 

633 
633 



632 

503 
503 
503 
503 
503 

592 
632 
673 
673 
632 

632 
632 
502 
505 



554 
518 
518 
673 
760 



760 
760 
716 
716 
673 



850 
806 
850 
860 
940 

985 

985 

1,080 

1,090 

1,130 

1,380 
1,500 
1,500 
1,500 
1,380 
1,380 



1,330 
1,500 
1,680 
1,620 
1,560 



716 


1,380 


760 


1,330 


805 


1,280 


805 


1,120 


940 


i;080 


1,080 


985 


1,030 


805 


940 


806 


850 


760 



716 

716 
633 
603 
654 

518 



466 

449 
449 
400 

400 
416 
385 
385 
483 



518 
554 
503 
633 
554 

554 

518 
518 
483 
449 

416 
416 
385 
343 
356 



416 
416 
449 
554 

554 
554 
554 
654 
554 

554 
554 

502 
633 
633 
633 



554 

554 
554 



449 
433 
483 
554 
654 

554 
554 
554 
518 
488 

466 

440 
432 
416 
416 

385 

356 
356 

829 
339 

416 
416 
432 
554 
633 
716 



592 

9S3 
554 

4n 

406 

432 
416 
385 
370 
S56 

383 
416 
440 
416 
400 



416 
449 
483 
466 

422 
432 
48? 
433 
416 

400 
3» 

S» 
370 
S70 



NoTB.— Stage-discharge relation affected by ice Nov. 37 to Apr. 1. 

Monthly diecha^e of Flambeau River near Butternut, Wie. , for the year ending Sept, SO, 

1918. 



[Drainage area, 660 square miles.] 



Month. 



October 

November 

December 

January 

February 

March 

AprU 

May 

June 

July 

August 

September 

The year 



Discharge in second-feet. 



Maximum. 



985 
673 
500 
355 
330 
730 
850 
1,500 
1,680 
633 
716 
593 



1,680 



Minimum. 



385 
510 
385 
380 
370 
350 
618 
673 
385 
843 
329 
356 



350 



Mean. 



643 
605 
454 
303 
303 
389 
649 

vn 

846 
513 
488 
431 



547 



Per 
square 
mile. 



0.974 
.917 
.688 
.458 
.458 
.514 
.963 
1.48 
1.38 
.776 
.789 
.653 



RmHitt 
(depth in 
inches). 



l.U 
1.02 
.79 
.O 
.4S 
.50 
1.10 
1.71 
1.4S 
.89 
.8S 

.n 



11. M 
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lULMBXATJ RIVXB HEAR LADYSXITH, WX8. 

Location.— In SE. } sec. 20, T. 35 N., R. 5 W., at H. J. Ck)riielia5en*fl fann, 6 miles 
by road northeast of Ladysmlth, Rusk County, 21 miles below mouth of South 
Fork of Flambeau River, which comes in from left, and 28 miles above mouth of 
river. 

Draxnaoe ABE a. — 1,940 miles (measured on map issued by Wisconsin Geological and 
Natural History Survey, edition of 1911; scale, 1 inch==6 miles). 

Rbcobds available. — January 2, 1914, to September 30, 1918. From February 15, 
1903, to December 2, 1906, records were collected at a station in the city of Lady- 
smith, three-quarters of a mile south of Miimespolis, St. Paul & Sault Ste. Marie 
Railway station, half a mile below dam of Menasha Pulp Co., and about 6 miles 
below present station. 

Gaok. — Chain gage fastened to a cantilever arm, supported by two trees on left bank of 
river, on the farm of H. J. Comelissen; read by H. J. Comelissen. 

Dischabob ubasubements. — ^Made from cable 200 feet below gage. 

Channbl and contbol. — ^Bed composed of gravel and sand ; free from vegetation and 
ftkirly permanent. At gage section, channel is divided by a small sandy island; 
at cable section the river flows in one channel . Banks are medium high , wooded , 
and not subject to overflow. Control not well defined ; formed by channel below 
the gage. 

Extbemes of disohaboe. — ^Maximum open- water stage recorded during year, 7.2 
feet June 2 (discharge, 9,520 second-feet); minimum discharge (during frozen 
period), 540 second-feet in February and March. 

1903-1906 and 1914-1918: Maximum discharge recorded during period, 17,400 
second-feet April 23, 1916; minimum discharge, 390 second-feet December 4, 1904. 

IcB. — Stage-discharge relation seriously affected by large quantities of frazil ice which 
form on the falls and rapids above the station and fill the channel for a distance of 
sev^al miles from the gage to pond of the Paper Co.'s dam at Ladysmith. 

Regulation. — Chippewa & Flambeau Improvement Co. operates storage reservoirs 
on Rest Lake and smaller reservoirs on Manitowish and Turtle rivers and Bear 
Creek. Weekly fluctuations at gage are caused by operation of power plants at 
Park Falls and storage reservoirs. No daily fluctuation has been observed. 

AccuBACT. — Stage-discharge relation permanent except as affected by logs and ice. 
Rating curve well defined between 770 and 17,000 second-feet, approximate above 
and below these limits. Gage read once daily to quarter-tenths. Daily discharge 
ascertained by applying daily gage height to rating table, except for periods in 
which stage-discharge relation was affected by ice and logs, for which discharge 
was obtained by applying to rating table mean daily gage heights corrected for 
backwater by means of discharge measurements, observer's notes, and weather 
records. Open-water records excellent except during July and September, when 
logs were in river, for which period they are fair; winter records fair. 

Discharge measuremenU of Flambeau River near Ladysmith ^ TFm., during the year ending 

Sept. 30, 1918. 





f Made by T. 


G. Bedford.] 






Date. 


Oage 
hei^t. 


Dto- 
charge. 


Date. 


Oaicd 
height. 


Dis- 
charge. 


Dec 22a 


Feet. 
3.86 
4.00 


Sec.^t. 
646 
607 


Feb.2Sa 


Feet. 
4.05 
3.46 


S^e.-ft. 
646 


Jaii.23a 


May 18 


2.280 









• Complete ice cover at control and measuring section. 
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STJBFACE WATER SUPPLY, ldl8, PABT V. 



DaUy diMtharge, in uoond-Jui, of Flambeau River near LadywmUh, Wis., for Ae year end- 
ing Sept. SO, 1918. 



Day. 



Not. 


Dec 


Jan. 


Feb. 


1,«0 


880 


680 


500 


1 MO 


870 


eso 


580 


1,560 


860 


680 


500 


1560 


840 


sn 


580 


1)560 


880 


630 


580 


1,500 


810 


680 


680 


1)500 


800 


680 


680 


1500 


780 


eso 


500 


1 450 


770 


680 


590 


i;340 


750 


630 


600 


1,840 


740 


610 


600 


1340 


730 


610 


eio 


1400 


720 


610 


610 


1,000 


710 


610 


680 


1)340 


700 


610 


620 


1,290 


690 


610 


680 


1,400 


680 


610 


610 


1 240 


670 


600 


610 


1340 


670 


600 


600 


1,240 


660 


600 


600 


1,060 


650 


600 


590 


1,240 


640 


600 


580 


1,240 


640 


600 


570 


1,160 


630 


600 


560 


i;240 


630 


600 


550 


•1,040 


680 


600 


650 


980 


690 


690 


650 


980 


620 


590 


540 


980 


690 


580 




880 


620 


580 






620 


580 





Apr. 


M«y. 


Jane. 


July. 


Aug. 1 


1.340 


1,910 


8.960 


990 


i,«»l 


1,400 


1,790 


9,680 


740 


930 


1,450 


1,670 


8,400 
/,880 


980 


1,000 


1 660 


\\m 


1,900 


1,000 


1,670 


1,670 


8,400 


930 


1,000 


1,790 


3,080 


5,800 


1,090 


770 


1,910 


2,150 


4.140 
3)970 


1,240 


740 


3,150 


2390 


«90 


1,060 


1,910 


2,510 


3,640 


960 


1,160 


1,620 


3,830 


3,180 


1,040 


1,240 


1,340 


3,800 


2,640 


1,000 


1,670 


2,030 


4,480 


2,640 


920 


1,790 


1,790 


3,480 


2,510 


880 


1,560 


1,160 


3,180 


2,510 


1,160 


1,290 


1,670 


4,140 


2,150 


1,120 


1,160 


1,670 


2,900 


1,670 


840 


1,680 


1,670 


2,900 


1,620 


1,100 


1,000 


1,910 


2,510 


1,450 


1,160 


1,000 


1,500 


2,300 


1,500 


1,160 


060 


1,500 


1,910 


1,060 


1,160 


880 


1,560 


2,510 


960 


1,050 


S40 


1,670 


2,640 


1,080 


1,050 


960 


i,6ao 


2,510 


1,000 


1,050 


1,290 


1,240 


2,770 


1,000 


1,050 


1,340 


1,560 


2,770 


758 


1,160 


1,340 


1,500 


4,140 


930 


1,160 


1,160 


1,560 


6,210 


920 


1,160 


1,160 


1,560 


6,600 


920 


1,450 


1,120 


1)450 


6,000 


880 


1,670 


l.M) 


1,790 


6,000 


930 


1,080 


1,340 




6,220 




1,120 


1,340 



1,000 
1,000 



5 '..'..'.V.J 1,000 



6.. 
7.. 
8.. 

».. 
10. 

11.. 

12., 
13. 
14.. 
5. 

16.. 

17.. 
18.. 
19. 

10., 

22., 
21.. 
23.. 
24. 



26. 
27. 
28. 
29. 
30. 
31. 



960 
960 
840 
840 
880 

920 

990 

1,080 

1,240 

1,240 

1,840 
1,290 
1,340 
1,670 
2,900 

2,770 
2,510 
2,150 
2,030 
1,910 

1,790 
2,150 
1,910 
2,150 
2,030 
1,670 



640 
640 
550 
560 
560 

660 
570 
670 
680 
580 

590 
600 

610 



660 
680 
710 

740 

760 
770 
840 
880 
920 

1,000 
1,040 
1,080 
1,160 
1,200 
1,240 



1,310 
1,451 
l,3tfi 

I.SBO 

l,3«u 

1,11' 



m 



Note. 
Gage 



relatton affected by ice, Nov. 28 to Apr. 6; by logi July 31-25 and Sept. 7 to 30. 
as reading 1 foot too high Aug. 31 to Bept. 3. 



MimMg dUcharge of Flambeau River near Ladytmith, WtM.^for the year ending SepL SO, 

1918. 
[Drainage area, 1,940 square miles.] 





Discbarge in second-feet. 


Ron-aff 


Month. 


Maximum. 




Mean. 


Per 


October 


2,900 

1,620 

880 

6;«0 

680 

1,240 

2,150 

6,220 

9)520 


840 
880 
620 
580 
540 
540 
1,160 
1,670 
758 
740 
740 


1,490 

1,390 

713 

606 

587 

741 

1,620 

3,200 

3,100 

1,070 

1,160 

968 


a 768 
.665 
.367 
.312 
.309 
.382 
.836 
1.65 
1.60 
.552 
.508 
.409 


a« 




.74 


Deoember ....... t ... ^ r ^ 


.4S 


AtnOary .,...,. r ... r .. ,r . r . r r , T T r 


.» 


Febmary .,.,,... . r 


.a 


Mar^h 


.44 


April 


.flS 


iSr^:;::::::::;::;:::::::::!!!.!:!.! : 


L90 


June 


1.78 


July 


.M 


August 


1,790 


.m 


GJepteniber t--. t-tt-- 


,» 










The Tear 






1,380 


.711 


9l«7 











JUMP BIVXB AT SHSLDOBT, WIS. 

Location.— In see. 26, T. 33 N., R. 5 W. , at highway bridge in Sheldon, Rusk County, 
11 miles above confluence of Jump and Chippewa rivers. 

Drainaob ABBA. — 510 square miles (measured on map issued by Wisconsin Geologi- 
cal and Natural Hietory Survey, edition of 1911; scale, 1 inch « 6 miles). 

Rboordb availablb.— July 22, 1915, to September 30, 1918. 

Qaob. — Chain gage bolted to downstream handrail of bridge. 
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Discharge measubeuents. — Made from downstream aide of bridge. 

Channel and contbol. — Bed composed of heavy gravel, clean, and free from vege- 
tation. Right bank high and not subject to overflow; left bank may be over- 
awed occaaumally. 

ExTRSMBS OF DisoHABOB. — Maximiim stage recorded during year, 8.95 feet May 27 
(diechaige, 7,800 second-feet); minimum discharge, estimated 15 second-feet 
Feb. 3 and 4. 

I915-I918: Maximum discharge during period, 8,600 second-feet April 22, 
1916; minimum diicharge approximately 15 second-feet Feb. 3-4, 1918. 

AocuBAOT. — Stage-dischaige relation permanent except as affected by ice. Rating 
curve well defined between 45 and 5,930 second-feet. Gage read to quarter- 
tenths twice daily. Daily discharge ascertained by applying mean daily gage 
height to rating table except for period in which stage-dischaige relation was 
affected by ice, for which it was obtained by applying to rating table mean daily 
gage heights corrected for ice effect by means of discharge measuronents, observ- 
er's notes, and weather records. Open-water records good; winter records fair. 

Discharge measurements of Jump River at Sheldon, Wis., during the year ending Sept. 

SO, 1918. 
(Made by T.O. Bedford.) 



Date. 


Oaee 
height 


charge. 


Date. 


A. 


Dts- 
obarge. 


D«c.23« 


Feet. 
3.88 
3.54 


Sec-ft. 
42 
20 


Feb. 260 


Feet. 
3.90 
8.80 


^"A, 


Jan.24« 


Mat 20 


496 









o Complete ioe cover at control and measuring seotian. 



DinLy dischargey in second-feet^ of Jump River at Sheldon, 

SO, 1918. 


TfM., 


for the year 


tnS,ng Sept, 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Peb. 


Mar. 


Apr. 


May. 


June. 


TtUy. 


Aug. 


Sept. 


1 


148 
148 
188 
122 
164 

235 
306 
310 
190 
172 

172 
185 
305 
330 
280 

270 

305 

430 

1.110 

1,110 

885 
720 
610 
540 
485 

485 
645 
730 
645 
575 
458 


406 

305 
330 

355 
330 
805 
830 
805 

380 
360 
250 
230 
330 

320 
205 
300 
185 
176 

172 
173 
150 
146 
140 

130 
130 
110 
105 
95 


85 
85 
80 
75 
70 

65 
60 
55 
50 
45 

40 

40 
85 
30 
30 

30 
30 
30 
40 
60 

60 
70 
70 
60 
50 

50 
40 
40 
35 
85 
35 


35 
35 
85 
30 
30 

30 
80 
30 
30 
80 

80 
30 
30 
80 
80 

30 
80 
35 
25 
35 

35 
35 
35 
35 
25 

20 
20 
20 
20 
20 
20 


» 
20 
15 
15 

15 

15 
16 
30 
30 
35 

80 
30 
80 
80 

30 

30 
80 
35 
20 
30 

30 
25 
30 
80 
30 

30 
86 
85 


85 
35 
40 

40 
45 

45 
50 
50 
55 
60 

66 
70 
80 
90 
105 

120 
180 
140 
180 
280 

640 
1,800 
3,370 
3,110 
1,860 

1,630 
1,510 
1,300 
1 300 
1200 
1,110 


1,030 
030 
840 
680 
575 

485 
540 
680 
575 
485 

458 
405 
380 
855 

830 

355 
480 
485 
610 
675 

612 

US 

380 
380 

805 
280 
355 
575 
1,020 


1,020 
720 
610 
540 

485 

458 
458 
512 
575 
1,630 

1,860 

1,620 

1.200 

885 

730 

575 
513 
458 
458 
430 

430 
540 
760 
645 
1,860 

7,230 
7,800 
6.660 
5,750 
5,220 
5,220 


7,390 
6.860 
4,640 
3,950 

iloso 

1,400 

1,110 

840 

645 

540 

430 
355 
380 
340 

190 

148 
133 
136 
108 
98 

88 
77 
77 
68 
60 

58 
50 
50 
48 
50 


00 

70 
70 
70 
84 

84 
70 
70 
65 
48 

45 
30 
38 
89 
44 

68 
60 
45 
46 
43 

39 
36 
88 

68 
74 

70 
77 
176 
148 
148 
183 


136 
133 
133 
103 
88 

106 

164 

676 

1,300 

1,300 

800 
540 
675 
610 
485 

355 
360 
176 
140 
136 

123 

880 

3,510 

3,110 

1,400 

1,030 
513 
640 
1,400 
1,510 
1,110 


760 


2 


485 


3 


855 


4 


330 


5 


380 


6 


300 


7 


173 


8 


148 


»..::::;::::::: 


186 


10 


133 


11 


183 


12 


156 


13 


355 


14 


m 


15 


m 


16 


190 


17 


180 


18 


330 


19 


610 


20 


680 


21 


576 


22 


458 


23 


866 


21 


830 


25 


856 


26 


380 


27 


340 


28 


836 


29 


180 


30 


186 


81 









NoTB.— StagBKUsoharge relation affected by ioe Nov. 23 to Mar. 28. 
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Monthly difcharge of Jump River at Sheldon, Wis., for the year ending Sept. SO, 1918. 
(Diaiiiage area, 610 square miles.] 





Difofaarge in seoand-feet. 


Rim-ofl 


Month. 


Ita'HTnnTn , 


liininuim. 


Mean. 


Per 
square 
mile. 


OotolMr 


1,110 
405 
85 

36 

35 

2,870 

7 280 
176 

760 


122 
05 
30 
20 
15 
35 

48 
36 
88 
132 


422 
231 

50.6 
37.3 

.V 

580 
1,870 

664 

301 


.827 

.458 

.0002 

.0685 

.0482 

1.18 

1.04 

3.67 

3.03 
.186 

1.30 
.500 


att 




.51 


THmember..... ... 


.11 


January 


.06 


Febniwy ^ 


.05 


Miin>H . 


1.30 


April 


tie 


MSy!:::::::::::::::. :::.:.:.: \ 


4.S 


June , , - , T - T r - 


135 


July 


.16 


August . . 


I.JO 


Beplflmber , 


.» 






The year 


7,800 


15 


486 


.063 


IIM 







XATJ CLAIBB RIVER HEAR ATJOTJ8TA, WIS. 

LooATiON.—In sec. 12, T. 26 N., R. 6 E., at Trouble Water Bridge, 7 milee northeast 
of Augusta, Eau Claire County. South Fork of Eau Claire River entera from left 
4 miles above station. 

Dbainaob area. — 500 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911; scale, 1 inch = 6 milee). 

Rbgordb availablb.— July 16, 1914, to September 30, 1918. 

Gaob. — Chain gage on downstream side of bridge; read by Albert Wagner. 

DiscHAROB MEASUBBMENTS.— Made from downstream side of bridge or by wading at 
control about 500 feet downstream from bridge. 

Channel and control. — ^Bed at bridge and above is sandy and \ety shifting. A 
short distance below the gage the channel narrows and a rock outcrop overlain 
with laige boulders forms the control. Banks are hi^ and not subject to overflow. 

Extremes of discharge.— Maximum open-water stage recorded during year, 9J 
feet at 8 a. m. May 27 (dischaige, 5,620 second-feet); minimum discharge, esti- 
mated 35 second-feet, from discharge measurements made January 27, 1918. 

1914-1918: Maximum open-water stage recorded, 10.6 feet at noon April 1, 
1916 (dischaige, 7,180 second-feet); minimum open-water stage recorded, O.H) 
foot September 2, 1916 (discharge, 40 second-feet); minimum dischaige, esti- 
mated 35 second-feet, January 27, 1918. 

AocuRACY. — Stage-discharge relation practically permanent except as affected by ice 
Rating curve well defined from 69 to 5,520 second-feet, poorly defined outside 
these limits. Gage read to quarter-tenths once a day. Daily discharge ascer 
tained by applying daily gage height to rating curve, except for period in which 
the stage-discharge relation was affected by ice, Ux which it was obtained by 
applying to rating table mean daily gage heights corrected for ice effect by 
means of discharge measurements, observer's notes, and weather records. 
Open-water records good, except lor low stages for which they are Mr; winter 
records fair. 
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Diachcrge meamjortmenU of Eau Claire River near Augusta, Wit,, during the yeosr ending 

Sept. SO, 1918. 
[llMle by T.Q.Bedford.] 



Dtte. 


]i2^t. 


Dto- 
obttKe. 


Date. 


height. 


Die- 
eiiaigB. 


Dee.27« 


' 


Feet. 
0.96 
2.18 


Sec-ft. 
41 
3 


M#y to . 


Feet. 
4.38 
.98 


See.-fi, 
1.780 


JftD 27 • . „ ^ --,.--,- ^ - , 


8ept.8».. 




S 









a Complete loe cover at oootrol and measuring section. 
* Made by wading fiOOfeet downstream from gage. 

Daily tKsehargef in aeoond-feety of Eau Clavre River near Augusta, Wis., for the year 

ending Sept. SO, 1918. 



i>*y. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1 


83 
60 
78 
09 
87 

88 

78 
78 
97 
73 

87 
111 
129 
129 
118 

118 
107 
129 
207 
249 

221 
201 
166 
153 
174 

236 
401 
499 
860 

308 
278 


236 
207 
201 
201 
179 

179 
174 
166 
163 
141 

129 
129 
129 
126 
118 

107 
107 
107 
103 
97 

107 
107 
126 
107 
118 

129 
97 

87 
97 
87 


87 
107 
87 

78 

66 


20 


16 


16 

20 

26 
80 
40 
46 
66 

80 

86 

236 

1,130 

2,760 

2,S20 
1,960 
1 760 
1,510 
i;460 

1^220 
886 
806 
600 
620 
620 


686 

650 
466 

417 
868 

853 
466 

665 
533 
449 

886 
338 
838 
308 
293 

203 
853 
433 
620 
660 

482 
409 
449 
309 
323 

293 

2S 
278 

620 

845 


066 

616 
417 
323 
288 

278 
263 
236 
338 
2,220 

2,290 

1,670 

980 

620 

499 

466 
860 
823 
308 
323 

323 
449 
706 
620 
499 

3,710 
6,620 
4,750 
3,620 
2,430 
2;860 


4,660 
4,370 
2,480 
1630 
i;i20 

930 
1,120 

846 
1,810 
1,690 

1,020 
690 
466 
417 
823 

278 
229 

236 
221 
193 

193 
166 
141 
141 
134 

129 
118 
111 
107 
125 


184 
128 
111 
118 
107 

103 
97 
87 
87 
87 

88 

78 
73 
73 

78 

134 
158 
120 
97 

87 

78 
78 
73 
83 
87 

83 
78 
83 

134 

118 
91 


87 
73 
60 
69 
66 

62 
66 
87 
148 
166 

126 
118 
240 
338 
170 

141 
107 
118 

87 
78 

78 
118 
174 
158 
118 

07 

83 
87 
87 
87 
83 


78 


2 


60 


8 


S 


4 


62 


5 


66 





06 


7 


62 


8 


68 


9 


68 


10 


06 


11 


78 


12 


88 


13 


88 


14 


78 


15 


60 


15 


06 


17 


60 


18 


78 


19 


87 


20 


111 


21 


107 


22 


97 


23 


91 


24 


83 


26 


78 


26 


69 


27 


60 


28 


66 


29 


66 


30 


66 


31 









NOTB.— Stage-discharge relation affected by ice Dec. 6 to Mar. 26. 

Monthly discharge of Eau Claire River near Augusta, Wis., for the year ending Sept. 

SO, 1918. 
[Drainage area, 500 square miles.] 



Month. 



October... 

November. . 

December. 

January..., 

February.. 

March. 

An 



^: 



June.. 

July 

August 

September.. 



The year. 



Discharge in second-feet. 



Ifa-rifti^tn , 



499 

236 
107 



2,760 
846 
5,620 
4,660 
153 
338 
111 



5,620 



Iffi^lwrinT^v 



87 



263 
235 
107 
73 
62 
62 



Mean. 



167 
136 

59.6 

20 

15 

604 

438 

1,250 

868 

97.3 
116 

74.7 



Per 
square 
mile. 



0.334 
.270 
.119 
.040 
.030 

1.21 
.876 

2.50 

1.74 
.105 
.232 
.149 



.646 



Run-off 
(depth in 
inches). 



0.39 
.80 
.14 
.06 
.03 

L40 
.96 

X88 

L94 
.22 
.27 
.17 



8.77 
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SURFACE WATER SUPPLY, 1918, PART V. 



BSD OEDAB BIVXS VXAB COLfAZ, WIS. 

Location.— In sec. 27, T. 30 N., R. 11 W., at hi^way bridge 4^ milee north of Golfu, 
Dunn County. Hay River enters from zi^t 11 miles below station, and Tnmt 
Creek, also from right, 3} miles above. 

Dbainagb area. — 1,100 square miles (measured on map issued by Wisconsin Geo- 
logical and Natural History Survey, edition of 1911; scale, 1 inch =6 nules). 

RficoRDS AVAiLABLB.— March 10, 1914, to September 30, 1918. 

Qaoe. — Chain gage attached to downstream side of bridge; read by Andrew Lunde- 
guam. 

Discharge measurements. — Made from downstream side of bridge to which gage 
is attached. 

Channel and control. — Bed composed of rock and gravel; small amount of gnm 
growth during summer months. Left bank high and not subject to overflow; 
right bank medium higji and may be overflowed during extremely hig^ wat^. 
Control not well defined. 

Extremes op discharge. — Maximum stage recorded during year, 4.05 feet June 1 
(dischaige, 3,180 second-feet); minimum discharge recorded, 368 second-feet, 
February 19 (by current-meter measurement). 

1914-1918: Maximum stage recorded during period, 6.8 feet at 1 p. m., March 
31, 1916 (discharge, 6,990 second-feet); minimum stage recorded 0.80 foot Novem- 
ber 19, 1914 (discharge, about 385 second-feet); apparently caused by temporary 
holding back of the water by ice. Discharge measurement made February 19, 
1918, gave a discharge of 368 second-feet. 

Regulation.* — The following dams and reservoirs are used to regulate the flow in 
Red Cedar River. Owing to operation of these reservoirs the flow at station is 
not natural. 



Dam. 




Approii* 
mate 

cubic feet). 



Long Lake... 
Cedar Lake.. 
Birch Lake.. 
Bear Lake... 
Chetek Lake. 



Sec. 24, T. 37 N., R. 11 W 
8eo.ai,T.36N.,B.10W 
Sec.26!T.87N.JL10W 
8ec.7,T.86N.,Il.llW. 
8ec.20,T.a8N.,B.10W 



1,(M 
'96S 

i,m 



4,417 



AcxmBAOT. — stage-discharge relation nearly permanent, except as a£fected by ice, 
and possibly by grass from June to September. Rating curve well defined 
between 653 and 4,450 second-feet; curve extended and approximate only 
outside these limits. Crage read twice daily to quarter-tenths. Daily dischaiige 
ascertained by applying mean daily gage height to rating table, except for 
period in which stage-discharge relation was affected by ice, for which it wis 
ascertained by applying to rating table mean daily gage heights corrected ibr 
ice effect by means of discharge measurements, observer's notes, and weather 
records. Open-water records good ; winter records subject to error. 



* From data on file in Bngineerlng Department of Railroad Commission of Wisconsin. 
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Diicharge meaauremenJU of Red Cedar Rivet near Colfax, Wit,, during the year ending 

Sept. SO, 1918. 
[ICadeby T.O.Bedford.] 



Date. 


hSULl 


Dis- 
cnarge. 


Date. 


Gase! 
heigtat. 


Dls- 
chaii^. 


Oec 17« 


Fut. 
2.17 
3.00 


See.'Ji, 
522 
400 


Feb. 105 


Fttt. 
2.83 
1.45 


Sec.-fi. 
368 


Jao. 175 


Hay 14 


660 









« Hade from bridge aod ioe, ineomiilete ice oover at control secttoa. 
5 Ckmiplete ice cover at control and measuring section. 

DaUy diecharge, in aecond-feet, of Red Cedar River near Col fax. Wis., for the year ending 

Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


1 


400 
535 
512 
535 
400 

400 
470 
470 
536 
512 

512 
400 
400 
400 
512 

635 
662 
820 
1,040 
820 

820 
750 
750 
600 
635 

760 
750 
750 
610 
600 
785 


820 
750 
000 
000 
635 

600 
600 
600 
610 
585 

000 
585 
662 
600 
000 

662 
600 
635 
512 
662 

662 
662 
635 
600 
600 

400 
600 
662 
585 
5S5 


585 
635 
660 
635 

350 

455 
540 


590 
510 

535 

1 


605 

400 

440 


770 

1,430 

2,200 
2,200 
1,680 
1,780 

1,580 
02:^ 
750 
820 
820 
78.'> 


880 

820 
785 
750 
600 

785 
820 
820 
750 
720 

600 
600 
662 
662 
635 

610 
635 
635 
635 
585 

585 
585 
662 
610 
635 

635 
635 
635 
600 
662 


635 
585 
535 
400 
400 

660 
585 

635 

855 

1,040 

800 
850 
600 
635 
635 

600 
610 
635 
635 
585 

585 
635 
585 
535 
750 

1,580 
3,120 
3,120 
1,080 
1,480 
1 780 


8,120 
2,880 
2,880 
2,880 
1,680 

1,300 
1040 
1,210 
1,210 
1,120 

025 

820 
750 
600 
720 

635 
610 
635 
635 
610 

610 
585 
585 
535 
512 

512 
400 
400 
400 
535 


450 
400 
400 
536 
535 

600 
560 
470 
400 
535 

512 
400 
400 
450 
450 

400 
400 
400 
400 
535 

400 
400 
535 
960 
600 

660 
512 
720 
585 
585 
535 


660 
585 
512 
535 
490 

53o 
586 
60O 
610 
585 

535 
585 
610 
585 
585 

535 
585 
635 
585 
660 

585 
600 
610 
585 
560 

560 
560 
610 
635 
720 
720 


720 


2 


635 


3 


663 


4 


000 


5 


720 


6 


750 


7 


720 


8 


690 


9 


600 


10 


750 


U 

12 


855 
785 


13 


820 


14 


750 


15 


600 


16 


635 


17 


600 


18 


600 


10 


750 


ao 


785 


21 


750 


22 


750 


23 


635 


24 


720 


25 


720 


26 


750 


27 


720 


28 


662 


20 


560 


30 


400 


31 









Note.— Stage-discharge relation afTected by ice Dec. 6 to Mar. 21. 

Monthly discharge of Red Cedar River near Colfax, Wis., for the year ending Sept. SO, 1918. 
[Drainage area, 1,100 square miles.] 





Discharge in second-feet. 


Run-off 
(depth in 
inches). 


Month. 




MlTiliniitn- 


Mean. 


Per 
square 
mUe. 


October 


1,040 
820 


470 
490 


629 
654 
515 
522 
470 

1,190 
687 
949 

1,060 
542 
591 
708 


0.572 
.505 
.468 
.475 
.427 

1.08 
.625 
.863 
.964 
.493 
.537 
.644 


0.66 


Novembo" 


.66 


December 


.54 


January . . ^ „ , . 






.55 


Vebniary 






.44 


March 






1.24 


ADTil 


800 
3,120 
3,120 
060 
720 
855 


585 
490 
490 
460 
400 
400 


.70 


M^ ...... ... 


.90 


j^::::::::::::::::;:::::::::.::.:::;:::,::: 


1.08 


July 


.57 




.62 


8fll»tflinhw 


.72 






The year . ^ 


3,120 




711 


.646 


a77 









less**— 21— wsp 475 5 
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SURFACE WATER SUPPLY, 1918, PART V. 



BSD CEDAB BHTEK AT OBBAB FAIX8, WIS. 

Location. — In sec. 6, T. 28 N., R. 12 W., at highway bridgo near Cedar Falls, Dunn 
County, 4i miles above crceeing of Chicago, St. Paul, Minneapolis & Omaha 
Railway. 

Drainage area. — Not measured. 

Records available. — April 1, 1909, to September 30, 1918. 

Gaqe. — Staff gage fastened to bridge pier; read by John G. Wood. 

Discharge measurements. — No discharge measurements have been made at this 
station, which is maintained to determine fluctuation in stage. 

Channel and control. — Channel rough and rocky, straight, and free from v^:etA- 
tion . Banks high and not subject to overflow. 

ExrREMES OF STAGE. — ^Maxlmum stage recorded during year, 5.15 feet March 19; 
minimum stage, 1.2 feet, 12 noon October 21. 

1909-1918: Maximum stage recorded, 6.1 feet April 1-3, 1916; minimum stage 
recorded 0.0 foot at 5 p. m. March 11, 1917. Minimum stages are caused by 
closing gates and wheels in dam above station. 

Regulation. — The operation of storage reservoirs in the headwaters of the river (see 
** R^ulation' ' in station description for Red Cedar River at Colfax, Wis.), together 
vdth storage at power plant above gaging station, regulate the flow. 

Accuracy.— No measurements have been made, but stage-dischaigo relation be- 
lieved permanent. Gage read twice daily to half -tenths. Considerable diurnal 
fluctuation is observed, so that mean daily gage heights does not represent the 
average stage. 

Cooperation. — Gage-height record furnished by Wisconsin & Minnesota Li^t & 
Power Co. 

Daily gage height ^ in feet ^ of Red Cedar River at Cedar Falls, Wis. ^ for the year ending 

Sept. SO, 1918. 



I>ay. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Juno. 


July. 


Auc 


Sept. 


I 


2.4 

2.65 

2.5 

2.6 

2.5 

2.45 
2.05 
2.6 
2.55 
2.65 

2.65 

2.95 

2.55 

1.8 

2.65 

2.6 

2.6 

2.65 

2.55 

2.4 

L55 
2.6 
2.6 
2.55 
2.6 

2.45 
2.45 
1.S6 
2.6 
2.55 
2.65 


2.6 

2.55 

2.65 

1.55 

2.6 

2. .55 
2.6 
2.6 
2.55 
2.65 

2.0 

2.6 

2.8 

2.65 

2.6 

3.25 

3.25 

1.85 

2.6 

2.65 

2.55 
2.65 
2.76 
2.65 
2.6 

2.8 

2.65 

2.6 

2.05 

3.05 


2.7 

1.55 

2.65 

2.65 

2.6 

2.65 

2.46 

2.55 

L7 

2.45 

2.45 

2.5 

2.65 

2.7 

2.6 

2.25 

2.65 

2.65 

2.8 

2.7 

2.65 
2.85 
1.9 
2.6 
2.0 

3.45 
3.1 
3.2 
3.25 

1.9 
2.6 


2.4 

3.1 
8.65 
3.65 
3.35 

1.6 

2.35 

2.3 

2.4 

3.1 

3.5 

2.66 

2.25 

8.06 

2.75 

2.66 

2.55 
3.05 
3.45 
2.2 

2.15 

2.55 

2.9 

2.9 

2.95 

2.8 

1.4 

2.5 

2.85 

2.7 

2.7 


2.8 
2.7 
L4 
2.6 
2.75 

2.8 
2.7 
2.9 
2.7 
1.4 

Z55 
2.9 
2.66 
2.6 
2.7 

2.76 

1.4 
2.7 
2.7 
2.6 

2.6 

2.5 

2.35 

1.4 

2.6 

2.5 
2.6 
2.35 


2.5 

2.36 

1.4 

2.46 

3.4 

3.65 

3.7 

3.6 

3.6 

L9 

2.6 

3.66 

3.6 

3.56 

2.7 

2.66 

1.9 

4.16 

6.16 

6.4 

6.2 
4.9 
4.6 
3.4 
3.66 

3.66 

3.5 

3.3 

3.25 

3.05 

2.8 


3.3 
3.1 
8.0 
3.2 
3.15 

3.16 

3.0 

3.1 

3.1 

3.2 

3.26 

3.15 

8.15 

2.9 

3.3 

3.06 

3.0 

2.86 

2.85 

2.7 

1.8 

2.86 

2.75 

Z65 

2.65 

2.76 

2.55 

L9 

2.66 

2.75 


2.65 

2.6 

2.6 

2.6 

1.9 

2.6 

2.6 

2.76 

3.2 

8.66 

2.9 

2.5 

2.66 

2.55 

2.6 

2.8 

2.6 

2.66 

1.96 

2.6 

2.6 
2.8 
2.96 
3.25 
2.6 

3.05 
4.35 
4.6 
4.6 

4. 4:> 
4. Jo 


4.65 

4.85 

4.75 

4.5 

4.3 

8.05 
8.85 
3.96 
3.75 
3.8 

3.7 

3.55 

3.66 

8.7 

3.75 

2.0 
2.86 
2.75 
2.7 

2.8 

Z8 

2.56 

2.05 

2.66 

2.66 

2.45 

2.6 

2.3 

1.85 

1.4 


2.56 

2.6 

2.05 

1.4 

2.45 

2.6 

1.4 

2.55 

2.6 

2.45 

2.56 
2.16 
2.45 
2.25 
2.4 

2.75 

2.45 

2.6 

Z4 

2.45 

1.9 

2.85 

2.45 

2.26 

2.6 

2.55 

2.45 

1.95 

2.8 

2.6 

2.55 


2.6 

2.6 

2.35 

1.75 

2.15 

2.55 
2.65 
2.6 
3.35 
Z55 

2.35 
2.65 
2.55 
2.5 
2.6 

2.65 

2.6 

L4 

2.6 

2.4 

2.65 

2.35 

2.4 

145 

L8 

2.45 

8.7 

2.66 

2.7 

2.8 

i4 


2L35 


2 


1.4 


8 


2.55 


4 


2.6 


5 


2.6 


6 


2.C 


7 


2.65 


8 


2.0 


9 


a. 05 


10 


2.55 


11 


?.45 


12 


2.6 


13 


2.45 


14 


2.5 


15 


1.9 


16 


2.7 


17 


2;55 


18 


3.LS 


19 


SL6 


2D 


2.6 


21 


X45 


22 


L4 


23 


2.6 


24 


2.6 


•25 


2.^ 


2G 


2.55 


27 


2.45 


28 


Z55 


29 


L4 


30... .» 


X6 


31 
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BSD CEDAR Rivn AT XXKOMOiriB. WIS. 

Location. — In sec. 21, T. 28 N., R. 13 W., 900 feet below power house of Wisconsin 
& Minnesota Light & Power Co., Menomonie, Dunn County, and 13 miles above 
confluence of Red Cedar and Chippewa rivers. Wilson Creek discharges from 
right into service reservoir, just above station. 

Drainage area. — 1,810 square miles (measured on map issued by Wisconsin Geo- 
logical and Natural History Survey, edition of 1911; scale, 1 inchs=6 miles). 

Records available. — June 16, 1907, to September 5, 1908; May 9, 1913, to Sep- 
tember 30, 1918. 

Gage. — Barrett & Lawrence water-stage recorder installed May 9, 1913, over a wooden 
well on right bank of river, 1 mile above site of old gage, which was attached to 
a highway bridge about 200 rods west of Chicago & North Western Railway sta; 
tion west of Menomonie; read from June 16, 1907, to September 6, 1908. No 
relation between datums of the two gages. Gage inspected by £. Kausrud. 

DiBCHAROE measurements. — ^Made from highway bridge, about 1 mile below gage. 

Channel and control. — Bed at gage composed of heavy gravel; bed at measuring 
section sandy and liable to shift. Left bank at gage high and not subject to 
overflow; right bank of medium height and will be overflowed at flood stages; 
both banks high at measuring section and not subject to overflow. 

Extremes of discharge. — ^Maximum stage recorded during year, approximately 
6.05 feet March 20 (discharge, 7.570 second-feet); minimum stage, 1.65 feet at 
midnight July 22 (discharge, about 220 second-feet). 

1907-8 and 1913-1918: Maximum discharge, 12.700 second-feet March 31 and 
April 1, 1916; minimum discharge, 100 second-feet November 9, 1907. 

Rbottlation. — Considerable diurnal fluctuation in stage at gage section is caused by 
operation of power plants of Wisconsin & Minnesota Light & Power Co. at Menomo- 
nie and Cedar Falls. (See '^ Regulation" in station description for Red Cedar 
River at Colfax, Wis. ) 

Ice. — Stage-discharge relation not affected by ice. 

Accuracy. — Stage-discharge relation changed during high water of April, 1916, but 
has been fairly permanent since with ordinary conditions of flow. Rating ciurve 
used well defined between 610 and 1,910 second-feet, and between 3,910 and 9,220 
second-feet. Curve extended outside these limits and approximate only . Water- 
stage recorder gave satisfactory results except for brief periods. Daily discharge 
records October 1 to September 30, except for brief periods, obtained with Fuller 
discharge integrator. Records good except for periods when gage was not in 
operation, for which they are only approximate. Ice does not affect the stage- 
discharge relation at this station, due to relatively warm water coming from 
service reservoir. 

The following discharge measurement was made by T. G. Bedford* 
Gage height, 2.55 feet; discharge, 933 second-feet May 11, 1918. 
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SURFACE WATER SUPPLY, 1918, PART V. 



Daily discharge^ in second-feet^ of Red Cedar River at Menomome, Wis., for theyearetMn/g 

Sept. SO, 1918. 



Day. 



Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Jane. July. Aug. Sepi. 



1. 
2, 
3. 
4. 
5, 

6. 
7. 
8 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

16 
17. 
18 
19, 
2C. 

21, 
22 
23 
24 
25 

26 
27 
28 
29 

ao 

31 



605 
930 
980 
995 
1,160 

935 

812 

920 

1,120 

1,020 

1,190 

1,120 

1,040 

670 

925 

1,010 

1,040 

975 

1,020 

805 

500 

775 

905 

1,010 

910 

1,120 
965 
875 
975 
925 

1,030 



1,030 

1,010 

1,040 

700 

770 

935 

970 

1,090 

1,090 

1,040 

615 
715 
1,000 
835 
935 

1,120 

1,420 

815 

720 



885 
935 
930 
940 
915 

1,090 

1,070 

945 

785 

1,100 



1,170 
760 
820 

1,020 
940 

935 
900 
790 
500 
640 

940 

875 
865 
825 
915 

600 

730 

1,070 

1,030 

1,170 

l,lfiO 

1,090 

820 

935 

605 

725 

1,070 

1,030 

1,110 

835 

725 



635 
1,080 
1,140 
1,210 

990 

535 
510 
560 
620 
840 

820 

1,220 

600 

870 

1,010 

1,060 
920 
1,030 
1,140 
1,080 

1,020 

940 

870 

1,120 

1,120 

1,120 

490 

520 

930 

1.180 

1,160 



1,100 
980 
550 
630 

1,010 

1,160 

950 

1.160 

1,120 

530 

775 
965 

1,110 
970 

1,120 

1,160 

610 

800 

1,080 

1,080 

1,100 
840 
855 
470 
715 

840 

1,060 

875 



845 

800 

900 

1,000 

1,390 

2,150 
1,730 
1,760 
1,580 
1,160 

1,760 
1,020 
1,780 
1,730 
1,370 

985 

900 

2,320 

4,600 

6,970 

5,960 
4,890 
3,120 
2,700 
1,720 

1,560 
1,670 
1,390 
1,290 
1,240 
850 



1,260 
1,260 
1,030 
1,130 
1,020 
1,000 
685 
1.180 
1,160 
1,040 

1,010 

1,090 

950 

515 

1,320 

1,330 

1,410 

1,160 

650 

865 

510 
760 
890 
880 
740 

745 
770 
450 
935 
1,160 



1,110 
640 
870 
835 
490 

670 
820 
820 
925 
1,050 

770 

640 

1,010 

1,160 

880 

905 

885 

905 

630 

775 

1,000 

1,040 

1,120 

965 

830 

890 
3,100 
3,420 
2,960 
2,280 
2,490 



2,400 
8,870 
4,000 
3.090 
2,080 

1,600 
1,500 
1.580 
1,240 
1,810^ 

1,560 
1,470 
1,220 
1,170 
1,160 

1,110 
872 
1,330 
1,200 
1,220 

1,080 

1,060 

835 

805 

1,050 

820 



530 
425 



460 
600 
550 
470 
535 

575 
480 
565 
630 
625 

740 
735 
500 
455 
OOO 

705 
770 
705 
700 
760 

605 
1,210 
785 
730 
035 

«S5 
960 
735 
825 
1,090 
1,040 



975 
1,000 
900 
550 
605 

640 
840 
780 
980 
1,070 

700 
945 
1,030 
830 
905 

845 
710 
440 
565 



I, ion 

77!) 

73S 

§76 

l,l» 

996 
990 

856 
585 

8S) 
1,050 
Kifl 
825 
83D 
506 

R5P 

88D 
1,020 
1,2« 



620 


1.290 


715 


1,180 


775 


670 


925 


8T0 


755 


1,030 


620 


'mo 


615 


1,015 


750 


1,OJO 


870 


1.010 


1,040 


Th5 


1,000 


60^ 


1,480 





Monthly discharge of Red Cedar River at Menowxmie, Wis., for the year ending Sept. SO. 

1918. 
(Drainage area, 1,810 square miles.] 



Month. 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year 



Discharge in second-feet. 



Maximum. 



1,190 
1,420 
1,180 
1,220 
1,160 
6,970 
1,410 
3,420 
4,000 
1,210 
1,480 
1,290 



6,970 



M^ltlfTWftltl - 



500 
615 
500 
490 
470 
845 
450 
490 
425 
455 
440 
505 



425 



Mean. 



947 

944 

803 

916 

913 

2,040 

964 

1,190 

1,470 

703 

830 

917 



1,060 



Per 
square 
mile. 



a523 
.522 



L13 



.667 
.812 



.459 
.507 



.586 



Run-off 
(depth in 
inches). 



aao 

.5S 
.57 
.56 
.52 
L30 
.59 
.76 
.91 
.45 
.53 
.57 



7.9ft 



TREMPEALEAU RIVER AT DODGE, WIS. 

Location. — In sec. 11, T. 19 N., R. 10 W., at highway bridge in Dodge, Trempealeau 

County, 9 miles above mouth of river. 
Drainage area. — 633 square miles (measured on map issued by Wisconsin Geological 

and Natural History Survey, edition of 1911; scale, 1 inch«=6 miles). 
Records available. — December 13, 1913, to September 30, 1918. 
Gage. — Chain gage attached to downstream side of bridge; read by F. E. Shappee 

and M. W. Mac Donald. 
Discharge measurements. — ^Made from downstream side of bridge or by wading. 
Channel and control. — ^Bed composed of sand; likely to shift. Banks of medium 

height and may be overflowed during extreme floods. 
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Extremes of discharge. — Mftxiimim stage recorded during year, 8.85 feet at 5 p. m. 
March 20 (discharge, roughly approximate, 3,360 second-feet); minimum dis- 
charge, about 105 second-feet, February 4 and 5. 

1914-1917: Maximum stage recorded, 8.35 feet June 9, 1914 (discharge, 3,340 
second-feet); minimum discharge, about 105 second-feet, February 4-5, 1918. 

IcB. — Stage-discharge relation seriously affected by ice. 

Reoulatign. — ^No power plants above station have sufficient capacity to affect natural 
flow of river. 

Accuracy. — Stage-dischaige relation not permanent. A rating curve, fairly well 
defined between 196 and 3,080 second-feet, was used October 1 to March 10, 
shifting-channel method used March 11 to September 30. Gage read twice daily 
to quarter-tenths, except on Sundays, April 14 to September 30. Daily discharge 
ascertained by applying mean daily gage height to rating table, except during 
period when stage-discharge relation was affected by ice, for which it was obtained 
by applying to rating table mean daily gage height corrected for ice effect by means 
■of discharge measurements, observer's notes, and weather records, and except 
for days when no reading of gage was taken, for which the discharge was interpo- 
lated. Records fair. 



LHu^ua-ge meaguremenU of Trempealeau River at Dodge, Wis., dturing the year 

Sept. SO, 1918. 


ending 


Date. 


Madeby- 


hd^t. 


Dls- 
charge. 


Date. 


Made by— 


Gaffe 
height. 


Dlv 
charge. 


Oct ^ 


R.B. KUcore 


Feet. 
1.52 
2.38 
3.62 


146 
249 


Apr. 1 
Sept. 4 


T.O.Bedford 


Feet. 
3.03 
L37 


Sec.-jt. 
416 


Jan 14^ 


T.O Bemord 


W. a. Hpyt 


211 


Feb. 15& 


dc 













by wading 200 feet downstream from gage. 

h Complete ice cover at control and measuring section. 



Daily ditcharge, in ucomd-feet, of Trempealeau River at Dodge, 

Sept. SO, 1918. 


Wis., for the 


year ending 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 

420 
408 
333 
358 
358 

333 

358 
358 
358 
333 

320 
296 
296 
284 
272 

296 
272 
296 
320 
333 

308 
284 
260 
260 
236 

236 
213 
236 
260 

296 


May. 


June. 


July. 


Aug. 


Sept. 


1 


196 
220 
220 
220 
220 

220 
220 
186 
220 
232 

270 
296 
296 
283 
257 

270 
270 
286 
309 
309 

296 
270 

ao9 

296 
809 

426 
426 
42& 
874 
348 
322 


309 
309 
309 
296 
283 

283 
270 
257 
283 
283 

270 
244 
270 
270 
257 

257 
257 
244 
244 
270 

267 
244 
244 
244 
244 

220 
244 
244 
220 
232 


267 
257 
220 
196 
190 

180 
175 
170 
160 
156 

145 
135 
155 
170 
170 

170 
170 
170 
170 
215 

206 
205 
205 
165 
165 

155 
150 
155 
155 
150 
150 


165 
175 
170 
165 
170 

170 
175 
175 
176 
165 

160 
155 
150 
145 
145 

140 
145 
146 
140 
135 

135 
135 
135 
135 
130 

130 
130 
126 
126 
120 
120 


115 
110 
110 
105 
105 

110 
110 
115 
115 
120 

125 
130 
140 
190 
250 

260 
285 
310 
335 
360 

385 
410 
435 
460 
510 

615 

825 

1,010 


980 

980 

980 

1,040 

1,090 

1,080 
875 
695 
615 
565 

537 
603 
747 
890 
982 

942 

903 

1,160 

2,660 

3,280 

2,910 
2,260 
1,520 
1,090 
773 

642 
616 
537 
511 
469 
433 


272 
248 
224 
202 
202 

202 
202 
136 
383 
433 

611 
447 

383 
308 
308 

260 
284 
320 
296 
272 

296 
320 
446 
396 
420 

800 

1,180 

1,120 

1,010 

773 

642 


747 
682 
616 
485 
433 

420 

396 

370 

1,050 

1,730 

2,980 

2,400 

1,580 

864 

616 

682 
747 
469 
433 
408 

383 
358 
352 
346 
320 

320 
296 
272 
260 
266 


272 

296 
320 
358 
308 

272 
266 
260 
248 
236 

224 
213 
202 
213 
224 

272 
272 
248 
224 
202 

208 
213 
236 
202 
224 

213 
202 
237 
272 
248 
236 


224 
236 
260 
248 
236 

224 
236 
218 
260 
248 

254 
260 
272 
296 
272 

248 
236 
230 
224 
202 

236 
272 
284 
284 
266 

248 
224 
224 
202 
191 
181 


197 


2 


213 


3 


224 


4 


224 


5 


213 


6 


191 


7 


181 


8 


192 





202 


10 


224 


u 


236 


12 


248 


13 


248 


14 


213 


15 


213 


16 


213 


17 


225 


18 


248 


19 


248 


20 


236 


21 


213 


22 


213 


23 


213 


24 


213 


25 


202 


26 


191 


27 


181 


28 


181 


29 


176 


30 


171 


31 









Note.- ^ _ _ 
12, 19, 26. June 2, 9. 16, a 



3 relation affected by ice Dec. 5 to Mar. 10. Qage not read Apr. 14, 21, 28, May 5, 
, 30, July 6, 13, 21, 28, Aug. 4, 11, 18, 25, Sept. 1, 8, 15, 22,29; discharge interpolated. 
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SURFACE WATER SUPPLY, 1918, PART V, 



Monthly dMuxrge of Trempealeau River at Dodge^ WiM.^Jar the year ending Sept. SO, 1918. 
[Drainage area, 033 sqaare mUe<;.] 



Month. 



Discharge In second-feot. 



Maximum. 



Minimum. 



Mean. 



Per 

square 
mile. 



(depth is 
incbM). 



Ortober 

November 

December ..... 

January 

February 

Maroh 

AprU 

May 

June. 

JiiJy 

August 

September 

The year 



426 

309 

267 

176 

1,010 

3,280 

420 

1,180 

2,980 

368 

296 

248 



186 
220 
135 

lao 

106 
433 
213 
136 
260 
203 
181 
171 



284 
262 
177 
148 
291 
1,080 
306 
429 
709 
246 
243 
211 



0.449 
.414 
.280 
.234 
.460 

1.71 
.483 
.678 

1.12 
.380 
.384 
.333 



as2 

.46 

.a 

.27 

'.h 

1.97 
.54 
.7S 

1.2S 

.4S 

.44 

. .37 



3,280 



106 



366 



.578 



BULCK BZVES AT KEILLSVIIXB, WIS. 

Location.— In sec. 15, T. 24 N., R. 2 W., at lower highway bridge in Neillsville, 
Clark County. O 'Neil Creek enters from left 1 mile above gage and Cunningham 
Creek, also from left, 1) miles below. 

Drainaqe area. — 774 square miles (measured on map issued by Wisconsin Geologiol 
and Natural History Survey, edition of 1911; scale, 1 inch=6 miles). 

Reooros available. — April 7, 1905, to March 31, 1909; December 11, 1913, to Sep- 
tember 30, 1918. 

Gage. — Chain gage fastened to downstream side of highway bridge; read by A. Bissell. 

DiscHABQB MBASUBEMENta. — ^Mado from downstream side of bridge, or by wading in 
vicinity of bridge. 

Channel and control.— Bed composed of heavy gravel and rock; control at head 
of rapids, a few hundred feet below gage. Banks high and rocky; will not be 
overflowed at gage section. 

Extremes op discharge. — Maximum stage recorded during year, 11.45 feet at 5 p. m. 
May 26 (discharge, 9,060 second-feet) . An estimate of 5 second-feet for minimum 
discharge may be considerably in error, but discharge must have been low, as 
shown by flow of 7 second-feet measured January 15, 1918. Station records of 
Hatfield power station, Wisconsin Railway, Light A Power Co., show that with 
gates closed and no generation, pond did not raise until February 28. 

1905-1909 and 1913-1918: Maximum stage recorded, 19.8 feet June 6, 1905 
(discharge, approximately 29,400 second-feet). It is probable that the maximum 
discharge, which occurred October 6, 1911, exceeded 29,000 second-feet, althou^ 
data are not available regarding the stage at the gage section during this flood; 
minimum stage recorded during open-water periods, 2.4 feet October 9, 1905 (dis- 
charge, approximately 20 second-feet); an estimated minimum discharge of 5 
second-feet during frozen period, February, 1918. 

Regulation. — Several dams on Black River and its tributaries upstream from Neills- 
ville are used to create a head for developing power. The operation of these 
plants causes a diurnal fluctuation at the gage, especially during the winter, wh^ 
the flow is at a minimum. 

Accuracy. — Stage-discharge relation practically permanent except as afiected by ice. 
Rating curve well defined 48 to 14,300 second-feet, fairly well defined below 48 
second-feet, and extended above 14,300 second-feet. Gage read twice daily to 
quarter-tenths. Daily discharge ascertained by applying mean daily gage height 
to rating table, except for periods in which stage-discharge relation was affected 
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by ice, for which it waa obtained by applying to rating table gage heights cor- 
rected for ice effect by means of discharge measurements, observer's notes, and 
weather records. Open-water records good, except at extremely low stages, for 
which they are fair; winter records fair. 

The following discharge measurement was made through a complete ire cover by 
T.G.Bedford: 
January 15, 1918: gage height, 3.66 feet; discharge, 7.4 second-feet. 

Dixily duehargef in second-feet ^ of Blads River at NeillMvillej Wis., for the year ending 

Sept, 30, 1918, 



Day. 



1 

2 

3 
4 

5 

6. 

7 
8. 
9 
10. 

11. 
12. 
13 
14 

15. 

16. 
17. 
W. 
19. 
X>. 

21. 
22. 
23. 
24. 
26. 

96. 
27. 
28. 
29. 
30. 
31. 



Oct. Nov 



87 
83 
88 

78 
09 

80 
09 
05 
70 

84 

90 
11.? 
110 
147 
157 

142 
144 
170 

290 
560 

4SS 
416 
395 
296 
257 

374 
500 
770 
710 
510 
354 



334 
290 
244 
244 

228 

244 
200 
244 
241 
201 

192 

105 
100 
180 
139 

147 
132 
122 
118 
118 

126 
110 
104 

vn 

87 

108 
110 

94 
110 

90 



I>«r. Jan. Feb. ic^. Apr. May. 



110 
122 
80 

108 
118 

110 
84 
48 
38 



26 



10 



365 



1,990 



1,720 
2.160 
1,430 
1,2;X) 
1,150 



1,220 

1,080 

960 

770 

660 

660 
710 
1,060 
890 
710 

585 

1,150 
438 
374 
374 



1,290 

1,010 

770 

686 

485 

416 
874 
396 
890 
3,260 

2,360 

1,720 

1,220 

830 

635 



396 


485 


485 


416 


710 


374 


1,290 


395 


1,150 


460 


1,010 


460 


890 


1,430 


770 


1,600 


600 


1 160 


610 


1,570 


416 


7,620 


374 


7,620 


660 


7,280 


1,220 


6,i:o 


1,670 


3,790 




4,290 



June. July. Aug. 8cpt. 



6,280 
5,640 
3,680 
2,660 
1,720 

1,800 
1,800 
1 670 
2,560 
1,480 

960 
610 
460 
334 

260 

116 
65 
97 

100 
73 

78 
81 
76 
78 
71 

48 
45 
42 
41 
112 



57 
67 
49 
43 

88 

37 
42 
68 
73 
60 

167 
201 
176 



130 
98 
73 
68 
67 

63 
64 
94 
87 
213 

173 
122 

lis 

90 
8.i 
83 



97 
94 
84 
71 



76 
87 
40 
41 
42 

63 
63 

43 
43 

56 

40 
46 
46 
47 
90 

198 
2?6 
144 
144 
166 

100 
92 
84 

S7 
70 



Note.— Stage-discharge relation affected by Ice Nov. 23-28, Dec. G to Apr. 1. 

Monthly discharge of Black River at Neilhvillej Wis., for the year ending Sept. SO, 1918, 

[Drainage area, 774 square miles.] 





Dischargo In second-foet. 


Run-off 
(depth in 
inches). 


Month. 


Maximum. 


Minimum. 


Moon. 


Per 
square 
mile. 


October 


770 
334 
122 


65 
87 


353 

165 
44 
10 

5 

1,100 

7S.-. 

1,970 

1,090 

44 

99 


0.327 
.213 
.057 
.013 
.006 
1.42 
1.01 
2.55 
1.41 
.057 
.128 
.107 


0.38 
.24 
07 


Novembiv ...,.,.. 


December 


Januarv 






01 


February 





.01 
1.64 
1.13 
2.94 
1.57 
.07 
.15 
.12 


Mardi 


2,160 

1,570 

7,620 

6,280 

60 

228 

225 




Aorll 


374 
874 
41 
37 
37 
40 


MaV ;...:.....::..:;:::::::::::::: 


June 


Julv 


August 


September ,.'..'. 




The year 


7,620 ^ 


AVo 


.614 


8,33 
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SUBFACE WATER SUPPLY, 1918, PART V. 



UL CB088X BIVXR HEAR WB8T aALXM, WIS. 

Location. — In sec. 32, T. 17 N., R. 6 W., La Croase County, at highway bridge 2 miles 
west of West Salem and 10 miles above mouth of river. Dutch Cieek entere 
from right 6 miles above station. 

Dbainage area.— 412 square miles (measured on map issued by Wisconsin Gedo^- 
cal and Natural History Survey, edition of 1911; scale, 1 inch=6 miles). 

Records available. — ^December 22, 1913, to September 30, 1918. 

Discharge measurements. — ^Made from upstream side of bridge or by wading. 

Channel and control. — ^Bed composed of heavy gravel and rock and free from vege- 
tation. Right bank high and not subject to overflow; left bank above the gtge 
low, and subject to overflow at flood stages. Control for low stages a rocky rifBe 
with a fall of about 6 inches; is apparently drowned out at a stage of about 2.2 
feet on gage as shown by a reversal in the rating curve. 

Extremes of discharge. — ^Maximum stage recorded diiring year, 6.8 feet, at 7 a. 
m. , March 14 (discharge, 2,480 second-feet) ; minimum discharge about 125 second- 
feet, December 30. 

1913-1918: Maximum stage recorded, 7.4 feet at 5 p. m. March 24, 1917 (di»- 
charge, approximately 2,850 second-feet); minimum discharge, about 130 second- 
feet November 17, 1914, minimum discharge during frozen period, about 125 
second-feet, December 30, 1917. 

Ice. — Stage-discharge relation seriously affected by ice. 

Regulation. — Diurnal fluctuation at gage amounting at low stages to from 0.10 
to 0.40 foot, is caiised by the operation of power plants, especially the Neshcmoek 
dam a few miles above station. 

Accuracy. — Stage-discharge relation permanent, except as ^ected by ice. Rating 
curve well defined between 181 and 2,300 second-feet. Gage read twice daily 
to quarter-tenths. Daily discharge ascertained by applying mean daily ga^ 
height to rating table except for periods in which stage-discharge relation was 
affected by ice, for which it was obtained by applying to rating table mean daily 
gage heights corrected for ice effect by means of discharge measurements, ob- 
server's notes, and weather records. Open-water records good, except for low 
stages, for which they are fair; winter records fair. 

Discharge measurementa of La Crosse River near West Salem ^ Wis., during the year ending 

Sept, 30, 1918, 



Date. 


Madeby- 


Gaee 
hd^t. 


Dis- 
(diarge. 


Bate. 


Made by— 


hd^t 


Div 
Chan*. 


Oct. 7a 


R.B. Kilgore 


Feet. 
L38 
L58 
3.54 


Sec.'ft. 
210 
152 
383 


l£ar. 30 
Sept. 5c 


T.O.Bedford 


Feet. 
L72 
1.37 


"^t 


Jan. 13t> 


T. 0. Bedford 


W. Q.Hoyt 


v» 


Feb. 146 


do 







o Made by wading, 1,500 feet downstream from gage. 
6 Complete ice cover at control and measuring secticm. 
c Made by wading, 600 feet downstream from gage. 
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Z>a% discharge y in second-feet, of La Crosse River near West Salem, Wis., for the year 

ending Sept, SO, 1918. 



D»y. 


Od. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


341 
230 
218 
348 
234 

216 
300 
341 
248 
244 

348 
288 

388 
344 

268 

348 
368 
308 
368 
348 

344 

348 
348 
388 
328 

338 
371 
328 
371 
328 
308 


308 
308 
308 
388 
328 

838 
308 
248 
196 
368 

368 
368 
288 
268 
268 

268 
368 
344 
268 
268 

268 
368 
368 
268 
348 

268 
368 
268 
248 
248 


218 
234 
244 
248 
248 

260 
345 
340 
240 
236 

230 
225 
220 
215 
210 

160 
205 
100 
195 
250 

240 
250 
185 
240 
286 

160 
145 
140 
160 
125 
145 


155 
165 
160 
180 
175 

150 
215 
250 
260 
215 

226 
226 
175 
245 
235 

226 
235 
210 
185 
155 

305 
210 
235 
236 
240 

225 
140 
210 
260 
255 
245 


246 
335 
155 
335 
240 

245 
245 
235 
205 
170 

210 
250 
330 
365 
415 

370 
330 
200 
270 
250 

270 
290 
200 
460 
805 

1.000 
1,190 
1,120 






1,030 
1,060 
1,120 
1,160 
1,060 

945 
7oO 
640 
560 
550 

528 

889 

1,750 

2,240 

1,750 

889 
1,310 
2,300 
2,060 
1,360 

1,090 
889 
715 
551 
461 

416 
3»1 
350 
350 
3.W 
350 


328 
350 
350 
328 
308 

328 
350 
3/1 
328 
308 

308 
308 
388 

268 
288 

288 
308 
328 
328 
308 

308 
338 
328 
308 
288 

288 

268 
268 
288 
328 


308 
368 
268 
248 
248 

248 
268 
308 
308 
573 

715 
678 
416 
328 
328 

328 
308 
394 
416 
658 

651 
573 
561 
438 
371 

328 
371 
628 
551 
461 
416 


573 
506 
416 
394 
350 

371 
328 
308 
506 
807 

1,060 
835 
606 
416 
371 

350 
308 
308 
328 
808 

308 
308 
288 
288 
416 

484 
350 
328 
360 
328 


394 
371 
371 
371 
506 

616 
484 
350 
328 
308 

308 
288 
268 
268 
308 

308 
308 
268 
288 
288 

268 
268 
288 
308 
328 

328 
308 
288 

328 
308 
288 


268 
268 
268 
241 
288 

268 
268 
506 
638 
628 

328 
350 
328 
288 
288 

288 
328 
288 
288 
268 

248 
248 
288 
248 
241 

248 
230 
226 
244 
248 
244 


226 


2 


230 


3 


244 


4 


268 


5 


230 


6 


241 


7 


226 


8 


248 


9 


219 


10 


248 


11 


308 


12 


308 


13 


288 


14 


248 


15 


244 


16 

17 


230 
244 


18 


268 


19 


288 


20 


288 


21 


288 


22 


248 


23 


326 


24 


241 


25 


226 


26 


212 


27 


244 


28 


230 


20 


216 


20 


234 


31 









NoTC—Stage-disdiarge relation aflected by ioe Dee. 6 to Mar. 10. 

Monthly discharge of La Crosse River near West Salem, Wis., for the year ending Sept. SO, 

1918. 

[Drainage area, 412 square miles.] 



Month. 



October... 
November. 
December. 
Jamiary... 
Fefaraary.. 
March 



^: 



Jane.. 
July 

August 

September., 



The year. 



Discharge in second-feet. 



Maximum. 



371 

328 

250 

255 

1,190 

2,300 

871 

715 

1,060 

616 

638 

308 



2,300 



Minimum. 


Mean. 


209 


272 


196 


273 


125 


209 


140 


209 


155 


383 


350 


962 


268 


312 


248 


411 


288 


427 


26S 


332 


226 


300 


212 


249 


125 


362 



Per 
square 
mile. 



0.660 
.663 
.507 
.507 
.930 

2.33 
.757 
.998 

1.04 
.806 
.728 
.604 



.879 



Run-of) 
(depth In 
Inches). 



a76 
.74 
.58 
.58 
.97 

2.09 
.84 

1.15 

1.16 
.98 
.84 
.67 



11.01 
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SUEFACE WATER SUPPLY, 1918, PART V. 



WZSOOVSIV BIVZR AT WHIRLPOOL RAPIDS, HRAR RHDrZLAJTBER, WIS. 

Location.— In sec. 4, T. 35 N., R. 8 E., Lincoln County, at head of Whirlpool Rapi(k, 
1 mile below mouth of outlet of Crescent Lake, which comes in from right. 3 miles 
downstream from power station of Rhinelander Power Co., and 10 miles south- 
west of Rhinelander. 

Drain AOB area. — ^1,160 square miles (meaflured on map issued by \^l0coiifiin Geologi- 
cal and Natural History Survey, edition of 1911; scale, 1 inch»6 miles^. 

Records available. — September 15, 1915, to September 30, 1918; Dec^nber 1, 19(^. 
to September 30, 1915, records were collected at a station about 3 miles upstream. 

Gage. — Stevens water-etage recorder, on right bank in wooden shelt^, attended by 
C. W. Jewell. 

Discharge measurements. — ^Made from cable about 150 feet upstream from gage. 

Channel and control. — ^Bed of stream composed of heavy gravel and rock. Banks 
medium high and not subject to overflow. C-ontrol is head of rapids, 100 feet 
downstream from gage; well defined and permanent. 

Extremes of discharge. — ^Maximum stage recorded during year, 4.2 feet at 11 p. m. 
June 1 (discharge, 3,030 second-feet) ; minimum stage recorded 0.65 feet at 8 p. m, 
July 7 (discharge, 165 second-feet). 

1905-1918: Maximum stage recorded, 5.61 feet at 10 p. m. April 22, 1916 (dis- 
chaige, 5,250 second-feet); minimum discharge recorded, at old station, 0.0 foc^ 
during August and September, 1907, and June, 1908. The minimum flows are 
caused almost entirely by regulation; at the location of new station the dischai;^ 
will never be zero. Minimum discharge at new location 1915-1918, 0.65 foot S p. m. 
July 7, 1918 (discharge, 165 second-feet). 

Regulation. — Above the station are 14 reservoirs* which are op^itted by the Wi^ 
consin Valley Improvement Co. for the purpose of regulating the flow in Wiscon&n 
River. The aggregate capacity of these reservoirs is 2.8 billion cubic feet during 
the summer and 3.6 billion cubic feet during the winter. Owing to the operatioo 
of these various storage reservoirs and the service reservoirs of three power plantfi 
on the river above, the flow at the station is not natural. 

Accuracy. — Stage-discharge relation permanent except as affected by ice. Ratii^ 
curve well defined between 212 and 5,410 second-feet. Recording gage not in 
operation December 10 to March 28 and September 10-15. Daily discharge 
ascertained by use of discharge integrator except during periods when stage- 
discharge relation was affected by ice or recording gage was not in operation, f<ff 
which it was obtained from gage readings and discharge measurements at Hat 
Rapids, weather records, and comparison of flow of Tomahawk River near Bradlej- 
and Wisconsin River at Merrill. Open water records excellent, except for periods 
when recording gage was not in operation, for which they are fair; winter records 
possibly poor. 

Discharge measureTJients of Wisconsin River at Whirlpool Rapids^ near Rhinelander^ Tfi*.. 
during the year ending Sept. ,W, 1918. 



Date. 


Madeby- 


A. 


Dis- 
charge. 


Date. 


Made by- 


hoi^t 


Disp 
dbirtie- 


Jan. 14« 


L. L. Smith 


Feet. 
&2.76 
63.60 


80S 


June 10 


T.O.Bedford 


Feet. 
S.S3 


2.110 


Feb. 18a 


do 






a Measurement made at highway bridge below Hat Rapids power plant; nearly complete ice cover. 



6 Information concerning these reservoirs, based on maps and data furnished by A. A. BabcocJc, muna^ 
of the Wisconsin Valley Improvement Co., and data collected by the engineering department of the IUi^ 
> Commissioii of Wisconsin, is contained in Water-Supply Paper 405, p. 127. 
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DaUy discharge^ in 8eeond:feet, qf Wiacomin River at Whirlpool Rapids, near Rhine- 
lander, Wis., for the year ending Sept. SO, 1918. 



D»y. 



1 
2 
3 
4 
5 

6 
7, 
8 
9 
10 

11 
12 
13 
14 
15 

U 
17. 
18 
19 

ao 

21 

23 
24 
2S 

26 
27 
28 
2B 
30 
31 



Oct 



550 
990 
820 
610 
660 

750 
520 
620 
740 
570 



Nov. 



604 

570 

sn 

766 
601 

740 
748 
660 
760 
680 



540 


566 


690 


604 


884 


804 


OSl 


788 


830 


738 


718 


759 


747 


842 


762 


723 


914 


653 


1,040 


691 


712 


712 


746 


734 


1,060 


755 


801 


727 


812 


380 


627 


575 


811 


633 


611 


612 


741 


610 


728 


622 


670 





Dee. 



690 
488 

649 
773 

777 

641 
607 
922 
807 



750 



Jan. 



) 6S0 



F^. 



Mar. 



720 



1,020 



1,420 
1,260 
1,190 



Apr. 



1,040 

1,060 

1,060 

922 

846 

720 
624 
903 
1,080 
904 

800 
754 
679 
426 
M3 

720 
756 
822 
982 
1,070 

697 

985 

1,130 

934 



770 
747 
684 
892 
1,220 



May. 



961 
915 
916 
923 
706 

758 

962 

912 

1,150 

1,200 

1,240 
887 
1,000 
1,160 
1,080 

1,130 

1,110 

1,260 

785 

980 

1,280 
1,230 
1,280 
1,280 
1,460 

1,380 
1,920 
2,360 
2,300 
2,310 
2,500 



June. 



2,650 
2,680 
2,640 
2,520 
2,420 

2,360 
2,340 
2,300 
1,900 
2,120 

1,740 
1,580 
1,350 
1,340 
1,800 

812 
760 
990 
892 
901 

896 
852 
526 
500 
796 

814 
810 
800 
792 
626 



July. 



652 
832 
770 
292 
376 



878 
729 
392 
302 

588 



546 
810 
709 
796 

883 
860 
450 
663 
844 
800 



Aug. 



794 
518 

458 



916 


948 


530 


1,100 


R76 


1,450 


1,160 


1,520 


1,060 


1,820 


1,020 


1,120 


977 


1,880 


868 


1,740 


522 


1,680 


628 


1,460 



1,270 

1,140 

729 

765 

986 

828 
1,120 
1,320 
1,640 

998 

1,220 
1,340 
1,320 
1,280 
1,2H0 
1,220 



Sept 



810 
fiOO 

1,030 
1,140 
1,000 

1,240 
480 
426 
724 



1,000 



420 

782 

899 

1,080 

1,140 

1,060 

1,240 
477 
800 
791 
866 

1,020 
922 
940 
520 
666 



Non.— Stag»4ll9ehan» relation afllected by loe Dec. 10 to Mar. 28. Recording sage not In op^ratioo 
Dec 10 to Mar. 28 and Sept. 10-16: dJaoharKO estimated by comparison of flow of Tomahawk River near 
Bradley, and Wboonsin River at Merrill, and trxam gage heights at Hat Rapids, and two discharge meas- 
mements made at Hat Rapids. 

Monthly discharge qf Wisconsin River at Whirlpool Rapids, near Rhinelander, Wis. 
for the year ending Sept. SO, 1918. 

[Drainage area, 1,160 square railes.l 





Discharge in second-feet. 


Ban-<^ 

(depth in 
Inches). 


Month. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Oetober 


1,080 
842 


520 
380 


737 
671 
737 
650 
720 

1,050 
849 

1,270 

1,430 
718 

1,160 
870 


0.635 
.578 
.635 
.660 
.021 
.905 
.732 
1.00 
1.23 
.619 
.901 
.750 


0.73 


November 


.64 


December 


.73 


January 






.65 


February. , , 






.66 


I'an* . 






1.04 


April 


1,220 
2,600 
2,680 
1,160 
1,880 
1,240 


426 
706 
526 
292 
328 


.82 


May.::...::::;;::::::::::::::::::::::::::::::: 


1.26 


June. 


1.37 


July 


.71 


August 


1.14 


September 


.84 








The year 






906 


.781 


10.68 
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SURFACE WATER SUPPLY, 1918, PART V, 



wiscovsnr bivxr at wtiiKnx. wis. 

Location. — ^At highway bridge at eaat end of Merrill, Lincoln County, 1,000 fee* 
below power house of Menrill plant of Wiflconsin Valley Lighting Co. and half a 
mile below mouth of Prairie River, coming in from left. 

Drainagb abea. — ^2,630 square miles. 

RscoRDS AVAILABLE. — NovemboT 17, 1902, to September 30, 191S. 

Gaoe. — Stevens water-stage recorder installed September 11, 1914; November 17. 

1902, to June 17, 1903, staff gage; June 17, 1903, to September 10, 1914, chain 
gage attached to downstream side of highway bridge; datum same since June 17, 

1903. Records prior to June 17, 1903, questionable. 

Discharge measurements. — Made from highway bridge a few feet upstream from 
recording gage. 

Channel and control. — ^Bed composed of heavy gravel and rock; nearly permanent. 
Small island below gage and small rapids on either side probably constitute con- 
trol. Both banks fairly high and are rarely overflowed. 

Extremes of discharge. — ^Maximum stage recorded during year, 9.7 feet at 9 a. m. 
May 28 (discharge, 13,400 second-feet); minimum stage recorded, 3.0 feet at 6 
a. m. July 23 (discharge, approximately 450 second-feet). 

1912-1918: Maximum stage recorded, approximately 17.5 feet at 5 a. m. July 
24, 1912 (discharge, 45,000 second-feet). During the preceding 24 hours 11.25 
inches of rain fell in the vicinity of Merrill. According to C. B. Stewart, con- 
sulting engineer, Madison, the run-off of the 700 square miles between Merrill and 
Tomahawk was at the rate of 65 second-feet per square mile. If the estimate is 
extended to the entire area above Merrill the flow was 17 second-feet per square 
mile. Minimum stage recorded for the period, 2.7 feet, July 7, 1910 (dischaige, 
approximately 389 second-feet). 

Regulation. — ^Above the gaging station are 17 reservoirs,^ which are operated by 
the Wisconsin Valley Improvement Co. for the purpose of regulating the flow in 
the Wisconsin River. The aggregate capacity <^ these reservoirs is about 6i bil- 
lion cubic feet. In addition to the above reservoirs there are on Wisconsin and 
Tomahawk rivers above the station eight dams operated for power. 

Accuracy. — Stage-discharge relation practically permanent. Rating curve fairly 
well defined between 1,600 and 19,400 second -feet. Water-stage recorder gave 
satisfactory results throughout the year. Daily discharge determined by means 
of Fuller discharge integrator. Open- water records good; winter records fair. 

Discharge meaauremenU of Wisconsin River at Merrill ^ Wis., during the year ending 

Sept. SO, 1918, 



Date. 


Made by— 


^t. 


Dis- 

QhifCe. 


Jan. llo 


L.L. Smith 


FeeL 
4.76 
5.21 
&.27 




Feb. 160 


do 


June 12 


T.O. Bedford 


i» 







a Made from ice and bridge at bridge section; Incomplete ice cover at control 

• Infonnation concerning these reserroirs, based on maps and data furnished by the manager of the WL«* 
oonsin Valley Improvement Co., and data collected by the engineering departmsnt of the Wlieanrin RiU- 
road Conmiission, is contained in Water-Supply Paper 405, p. 127. 
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Daify dMmrgty in $eeond^ut, of Fiaconnn Rivtr at MerriU, WiB., for the year ending 

Sept. SOy 1918, 



©•y 



Oct. Nov. Dec. Jan, Feb. Mar. Apr. May. June. July. Aug. Sept. 



1, 
2. 
3, 
4. 
5. 

6. 

s! 

9. 
10. 

II. 
12. 
13. 
14. 
15. 

W. 
17. 
IS. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



1,680 
1,450 
l,i70 
1,830 
1,540 

1.540 
1,770 
1,580 
1,640 
1,540 

1,620 
1,830 
1,700 
1,750 
1,320 

1,900 
2,000 
2,480 
2,400 
3,100 

3,400 

2,150 
2,610 
2,080 
3,120 

2,360 
2,300 
2,330 
1,660 
1,810 
1,780 



2,040 
1,720 
1,800 
1,660 
1,410 

1,970 
1,980 
1,880 
1,910 
2,050 

1,710 
1,320 
1,580 
1,740 
1,960 

1,710 
1,900 
1,720 
1,280 
1,670 

1,740 
1,930 
1,600 
1,740 
1,540 

1,230 
1,560 
1,550 
1,560 
1,450 



1,360 
1,460 
1,220 
1,150 
1,470 

1,340 
1,470 
1,410 
1,340 
1,040 

1,320 
1,320 
1,170 
1,100 
1,430 

1,530 
1,630 
1,700 
1,810 
1,460 

1,200 
1,300 
1,090 
1,180 
1,280 

1,540 
1,420 
1,120 
930 
1,350 
1,280 



1,420 
1,300 
1,350 
1,840 
1,280 

1,500 
1,250 
1,340 
1,300 
1,280 

1,320 
1,350 
1,390 
1,280 
1,320 

1,500 
1,360 
1,250 
1,140 
1,200 

1,370 
1,340 
1,360 
1,220 
1,100 

1,200 
1,360 
1,340 
1,480 
1,440 
1,580 



1,400 
1,660 
1,490 
1,430 
1,580 

1,680 
1,660 
1,540 
1,560 
1,510 

1,400 
1,360 
1,460 
1,480 
1,480 

1,480 
1,330 
1,290 
1,410 
1,610 

1,520 
1,520 
1,580 
1,590 
1,040 

1,660 
1,600 
1,610 



1,630 
1,640 
1,640 
1,730 
1,370 

1,540 
1,420 
1,400 
1,400 
1,420 

1,450 
1,330 
1,300 
1,340 
1,280 

1,280 
1,340 
1,660 
2,130 
3,340 

3,880 
4,830 
5,080 
5,330 
5,000 

5,620 
5,360 
5,360 
5,180 
4,940 
4,910 



4,780 
4,610 
3,970 
3,800 
3,400 

3,330 
3,760 
2,900 
3,140 
3,010 

2,740 
3,540 
2,540 
2,170 
1,860 

2,180 
2,600 
3,010 
2,880 
2,880 

3,600 
2,230 
3,730 
2,430 
3,330 

2,190 
3,160 
3,470 
2,640 
4,020 



3,900 
3,080 
2,960 
2,630 
2,580 

2,360 
2,660 
3,660 
3,660 
4,290 

4,910 
5,540 
3,570 
3,680 
3,000 

2,900 
3,120 
3,370 
3,240 
2,760 

8,030 
3,940 
3,840 
3,750 
4,510 

7,370 
10,500 
12,900 
11,400 

9,880 
10,100 



11,200 
11,600 
10,200 
8,120 
6,750 

6,480 
5,880 
6,380 
4,920 
3,830 

4,240 
3,200 
2,860 
2,490 
2,300 

2,360 
1,720 
1,600 
1,980 
1,600 

1,730 
1,660 
1,730 
1,180 
1,460 

1,590 
1,680 
1,580 
1,600 
1,870 



1,640 
1,710 
1,040 
1,500 
1,930 

2,060 
1,600 
1,540 
1,840 
1,900 

1,900 
1,680 
1,800 
1,600 
1,840 

1,540 
1,570 
1,530 
1,520 
1,430 

1,300 
655 
1,480 
1,360 
1,860 

1,460 
1,450 
1,790 
1,820 
1,640 
1,800 



1,580 
1,540 
1 810 
1,420 
1,190 

1,500 
2,230 
8,900 
4 520 
4,780 

4,600 
3,170 
3,940 
3,300 
2,780 

2,700 
3,340 
3,300 
1,990 
1,790 

1,790 
3,530 
3,930 
4,530 
4,460 

8,020 
2,610 
2,780 
2,680 
3,860 
2,900 



2,740 
8,380 
3,400 
3,010 
3,710 

2,360 
2,480 
2,170 
1,870 
3,070 

3,830 
3,640 
3,300 
3,500 
2,730 

1,580 
3,490 
3,600 
3,610 
3,670 

3,540 
3,500 
1,830 
1,030 
1,960 

1,080 
1,860 
1,840 
1,900 
1,690 



NoTC.— Stage-discharge relation affected by ice Dec. 9 to Mar. 24. 
20 and 21 based on gage neights for less than 24-hour jieriod. 



Discharge for May 10. 11, and Sept. 



Monthly discharge of Wisconain River at Merrill , Wis,, for the year ending Sept. SO. 1918. 
[Drainage area, 2,630 square miles.] 



Month. 



October 

November 

December 

January 

February 

March 

April 

Jtoy 

June 

July 

August 

September 

The year 



Discharge in second-feet. 



Maximum. 



3,100 
2,050 
1,810 
1,580 
1,680 
5,620 
4,780 
13,900 
11,000 
2,060 
4,780 
2,740 



12,900 



"IfinlTnirnri - 



1,220 
1,220 

930 
1,100 
1,290 
1,280 
1,860 
2,260 
1,180 

055 
1,190 
16^ 



055 



Mean. 



1,920 
1,690 
1,330 
1,320 
1,520 
2,800 
2,930 
4,770 
3,830 
1,620 
2,820 
2,250 



2,400 



Per 
square 
mile. 



0.730 
.C43 
.506 
.502 
.578 
1.06 
1.11 
1.81 
1.46 
.616 
1.07 
.856 



.913 



Run-off 
(depth in 
Inches). 



0.84 

.72 

.58 

.58 

.00 

1.22 

1.34 

2.00 

1.63 

.71 

1.23 

.96 



12.40 



WISCONSIN BIVER AT NSKOOSA, WIS. 

Location. — In sec. 15, T. 21 N., R. 5 E., IJ miles below Kekoosa, Wood County. 
Tenmile Creek enters from left 4 miles below station, and Big Bocbe a Cri Creek, 
also from left, 38 miles below. 

Draxnaqe ar£a. — ^5,500 square miles (measured on map issued by Wisconsin Geologi- 
cal and Natural History Survey, edition of 1911; scale, 1 inch=6 miles). 

Records available. — ^May 21, 1914, to September 30, 1918. 

Gage. — Stevens water-stage recorder installed July 18, 1916, in wooden shelter on 
right bank ; prior to that date Gurley water-stage recorder at same location. Gage 
attended by Henry Mans. 
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DiBCHAROB msABURBM BNTB. — ^Biade fiom cable a short distance above gage house. 

Channel AND CONTROL. — Bed composed of gravel; clean; practically penDanent. 
Banks high and will be rarely overflowed. 

Extremes op discharge. — ^Maximum stage during year, 12.22 feet at 2 a. m. May 
30 (discharge, 34,000 second-feet); mininnim stage, effective gage height, 0.82 
foot 12 noon July 23, (discharge, 1,060 second-feet). 

1914-1918: Maximum stage, approximately 15.3 feet during the flood of June 
6 to 9, 1914, as determined by levels run to high-water marks after water had 
receded (discharge, approximately 54,600 second-feet); minimum dischaige 
recorded 0.45 foot at 11 a. m. October 7, 1915 (discharge, 595 second-feet); mini- 
mum flow is due to regulation. 

Ice. — Stage-discharge relation seriously affected by ice. 

Regulation. — No storage reservoirs discharging into the Wisconsin River between 
Nekoosa and Merrill. See ^'Regulation" in station description of Wisconsin 
River at Merrill (p. 76). Between Nekoosa and Merrill are 12 dams opeiated 
for power. 

Accuracy. — Stage-discharge relation practically permanent, except as affected by 
ice. Rating curve well defined between 1 ,160 and 52,100 second-feet. Operatioo 
of recording gage satisfactory except June 20-22. Daily discharge ascertained by 
use of discharge integrator. Open- water records excellent; winter records fair. 

Discharge tneasurementa of Wisconsin River at Nehoosa, TTia., during the year ending 

Sept. 30, 1918. 



Date. 


Blade by- 


Garo 
height. 


Dto. 
charge. 


Jao. 8a 


L.L. Smith. 


Ftet. 

a. 78 

3.25 
3.00 


1,410 

l,5tt 


Feb. ia» 


. ...do 


June 17 


T.G.Bedford 


4,580 









a Complete ice cover at gage and measuring sGctioo. 

Daily discharge^ in second-feet, of Wisconsin River at Nekoosa, Wis., for the year ending 

Sept. 30, 1918. 



Day. 



Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Jmie. July. Aug. Sept 



1.. 
2.. 
8.. 
4.. 
5.. 

6.. 
7.. 
8.. 
0.. 
10.. 

11.. 
13.. 
13.. 
M.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
26.. 

26.. 
27.. 
28.. 
20.. 
30.. 
31.. 



2,720 
2,110 
1,050 
2,350 
2,560 

2.610 
2,280 
2,700 
2,400 
2,800 

2,380 
2,730 
2,880 
2,760 
2,820 

1,080 
2,680 
2,800 
3,080 
4,020 

4,480 
4,560 
4,540 
3,680 
3,710 

3,000 
3,810 
4,740 
4,080 
5,400 
4,200 



3,400 
3,280 
3,400 
4,040 
3,540 

3,380 
2,780 
2,320 
2,440 
3,170 

3,520 
2,820 
3,840 
3,230 
3,000 

2,840 
2,640 
3,070 
2,560 
2,380 

2,840 
2,700 
2,450 
3,110 
2,800 

2,360 
1,080 
3,240 
2,420 



2,320 
2,220 
2,260 
1,060 
2,040 

2,160 
2,460 
4,400 
3,000 
3,300 

2,880 
2,380 
2,260 
2,400 
2,460 

2,380 
2,480 
1,720 
1,400 
1,380 

1,420 
1,700 
1,680 
2,150 
1,350 

1,880 
2,400 
2,520 
2,170 
2,340 
2,660 



1,780 
1,060 
2,060 
1,090 
2,180 

1,730 
2,460 
1,630 
1,620 
1,870 

2,210 
2,380 
2,180 
2,810 
1,040 

1,800 
2,600 
2,240 
3,020 
2,480 

1,050 
1,670 
2,260 
2,860 
2,250 

2,600 
2,640 
3,220 
2,030 
1,720 
2,160 



2,680 
2,000 
2,410 
2,480 
2,380 

1,080 
1,040 
1,800 
1,840 
1,800 

2,380 
2,160 
1,400 
1,900 
2,660 

2,740 
2,410 
2,060 
1,730 
1,440 

1,880 
2,160 
2,500 
2,360 
2,350 

1,700 
1,530 
1,910 



2,270 
2,550 
2,160 
2,120 
2,300 

2,620 
3,300 
3,540 
4,930 
4,770 

5,420 
3,310 
3,860 
4,580 
4,080 

4.540 
4,060 
5,320 
6,930 
12,000 

14,300 
14,000 
16,600 
10,600 
20,500 

20,000 
15,000 
12,800 
11,200 
10,600 
10,400 



10,600 
0,710 
0,300 
8,860 
7,620 

6,520 
5,080 
6,000 
7,100 
5,880 

6,070 
5,620 
4,830 
5,180 
4,060 

4,860 
4,250 
3,680 
5,320 
6,810 

5,870 
5,070 
6,380 
5,600 
5,580 

4,820 
4,540 
4,200 
5.180 
7,600 



0,560 
9,480 
7,080 
6,510 
5,720 

4,820 
5,090 
4,800 
5,200 
9,500 

15,000 
17,900 
14,700 
11,600 
7,860 

7,640 
6,280 
6,120 
6,490 
6,910 

7,220 
7,360 
9,480 
10,300 
11,300 

12,700 
20,000 
30,200 
33,200 
33,100 
26,800 



23,800 
23,700 
25,000 
22,600 
17,400 

13,700 
12,300 
12,800 
12,000 
10,600 

8,480 
7,800 
7,110 
5,420 
4,920 

4,480 
4,540 
3,560 
3,520 
3,430 

3,340 
3,260 
8,160 
2,080 
1,770 

2,740 
2,940 
2,490 
2,510 
2,630 



2,960 
1,880 
2,890 
2,740 
2,800 

2,310 
2,320 
3,390 
2.400 
3,060 

2,480 
3,020 
2,610 
2,300 
2,790 

2,730 
2.600 
2,660 
2,530 
2,580 

2.580 

2,000 
1,260 
2,700 
2,340 

2,440 
2,840 
2,060 
2,510 
2,600 
4,070 



3,040 
2,840 
2,780 
2,750 
2,760 

2,060 
2,820 
3,600 
2,770 
5,370 

5,640 
6,520 
6,180 
5,580 
4,400 

4,520 
4,420 
3,690 
3,560 
2,630 

3,100 
3,120 
2,800 
3,480 
5,180 

5,700 
4, MO 
4,330 
8,840 
4,5M 
3,540 



3,210 
3,7» 
1.900 
3,760 
3,310 

3.010 
3,030 
4,120 
3, 880 
3,280 

3.3tt 
3,010 
3,00 
3,4N 

3.9» 
3.080 
3,660 
3,360 
3.790 
3,039 

3,610 
3,3W 
3,560 
3,3« 
3,620 

3.9B0 
3.730 
3,601 
3.W 
3.5* 



NoTE.—Stage-disobarge relation afFeotad by ice Deo. 9 to Mar. 
June 30-32; discharge interpolated. 



19. Qage not openllng aattrfMtorilf 
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^icntkly dimhargt of Wiaoonain River at Nekoosa^ Wia.y/or the year ending Sept, 30 ^ 1918. 

[ Drainage am, 5,500 square miles.] 



Month. 



ctober 

ovember 

ecember 

tDuary 

Bbniary 

arch 

prfl 

ay 

me 

«ty 

mat 

ipCember 

The year 



Discharge In second-feet. 



Ifi^YiTnn^ , 



5,400 

4, MO 
4,400 

2,900 

30,500 

10,000 

33,200 

25,000 

4,070 

(S520 

4,130 



33,300 



1,050 
1,960 
1,350 
1,690 
1,400 
2,130 
3,000 
4,800 
1,770 
1,260 
2,060 
3,360 



1,350 



Heui. 



3,250 
2,070 
2,290 
2,240 
2,130 
8,150 
6,140 
11,900 
8,470 
2,580 
3,950 
3,230 



4,790 



Per 
square 
mile. 



0.591 

.540 

.416 

.407 

.387 

l.tS 

l.li 

2.16 

1.54 

.400 

.718 

.587 



.871 



Run-off 
(depth In 
inches). 



0.68 

.00 

.48 

.47 

.40 

1.71 

1.96 

2.40 

1.73 

.64 

.88 

.66 



U.82 



wiscovsnr bzvb& at wsooda, wis. 

ocATioN. — In Bee. 1, T. 8 N., R. 1 W., at highway bridge 1 mile north of Muscoda, 
Grant County. Eagle Mill Greek enters from right half a mile below station and 
Underwood Creek from left, 4J miles above. 

RAiNAGE AAEA. — 10,300 squaro miles (meaeured on map issued by Wisconsin Geo- 
logical and Natural History Survey, edition of 1911; scale, 1 inch«6 miles). 

ECORD8 AVAILABLE. — December 21, 1902, to December 31, 1903; December 4, 1913, 
to September 30, 1918. Gage heights November 1, 1908, to December 31, 1912, 
published in United States Weather Bureau bulletin, Daily River Stages, parts 
9, 10, and 11. 

&GB. — Chain gage fastened to hand railing on upstream side of bridge; read by Wil- 
liam Hessler. Elevation of zero of present gage approximately 12.62 feet above 
that of gage maintained December 20, 1902, to December 3, 1913, elevation of 
gage during period November, 1908, to December 3, 1913, as read and published 
by United States Weather Bureau was approximately the same as that of present 
gage, sea-level elevation of which is approximately 666.2 feet. 

ZTRBME8 OF DISCHARGE. — ^Maximum stago recorded during year, 8.04 feet at 5 p. m. 
June 4 (discharge, about 40,300 second-feet) ; minimum discharge, estimated 2,000 
second-feet, February 11 ; water apparently held in service reservoir of Prairie du 
Sac dam. 

1903 and 1914-1918: Maximum stage recorded, 22.70 feet September 23, 1903, 
corresponding to 10.1 feet for present gage datum (discharge, about 60,500 second- 
feet); minimum open- water stage recorded, 0.7 foot at 5 p. m. December 2, 1914, 
and July 24, 1915 (discharge, approximately 3,140 second-feet); estimated dis- 
charge of 2,000 second-feet, under frozen conditions, February 11, 1918; water 
apparently held in service reservoir of Prairie du Sac dam. 

According to the records of the United States Weather Bureau ^ (see note under 
''Gage") on June 11, 1881, the river reached astage of 11.1 feet and during August, 
1868, zero on gage; discharge not computed owing to possible changes in channel 
and datum of gage. 

EGULATiON. — Nearest power plant above station is at Prairie du Sac, about 40 miles 
distant; since the latter part of 1915 considerable diurnal fluctuation has been 
observed at the gage. Owing to regulation by storage in headwaters, the flow at 
this station is not natural. 

' Daily river stages, pt. 10, p. 98. 
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AooxTBACT. — Stage-dischaige relation not permanent. Two rating cunres used durinir 
1918; the first, October 1 to March 23, is fairly well defined between 4,230 and 
15,900 second-feet; poorly defined outside these limits; the second, March 24 to 
September 30, is fairly well defined between 4,500 and 13,700 second-feet; poorly 
defined outside these limits. Gage read twice a day to quarter-tenths. Daily 
discharge ascertained by applying mean daily gage height to rating table, except 
for periods when stage-discharge relation was affected by ice, for which it wu 
obtained by applying to rating table mean daily gage heights corrected for ice 
effect by means of discharge measurements, observer's notes, and weather records. 
Open- water records good, except during extreme high and low stages, for which 
they are fair; winter records roughly approximate. 

Discharge mea$uremenU of Wiaconnn River at Mutcoda, Wis., during the year ending 

Sept, SOf 1918. 



Date. 


liadaby- 


rSl^t. 


Dto- 
charge. 


Date. 


Made by- 


bfll^. 


Ws- 


Jan. lOd 


Hovt and Bedford 

Bedford and SchwBda.. 


Feet. 
2.73 
2.80 


2,870 


Apr 2 
Aug. 1 


T.O.Bedford 


4.73 
1.67 


17,300 


Feb. 12b 


w.o.HSr...:.::::: 







o Complete ioe oover at control and measuring section. 



Doily discharge, in second-feet, of Wisconsin River at Muscoda, Wis., for the year ending 

Sept. SO, 1918, 



Day. 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept. 



2 
3. 
4 
6. 

6 
7. 
S 
0, 
10 

u. 

12 
13 
14. 
16, 

16 
17, 
18. 
IV, 
20. 

21. 
22. 
23 
24. 
25. 

26. 
27. 
28. 
29. 
30 
31. 



4,450 
4,690 
4,940 
5,200 
6,200 

4,600 
4,940 
4,450 
4,940 
4,940 

5,480 
6,200 
4,940 
5,200 
4,600 

6,480 
5,760 
6,380 
6,380 
5,480 

6,480 
4,690 
6,060 
6,700 
6,700 

7,400 
7,400 
8,900 
7,400 
9,300 
9,700 



7,760 
8,140 
10,100 
7,760 
6,000 

8,900 
8,520 
7,760 
8,140 
7,400 

7,400 
6,060 
7,040 
7,400 
7,400 

7,040 
6,700 
6,700 
6,480 
6,380 

6,700 
7,040 
6,380 
6,060 
5,760 

5,200 
6,060 
6,380 
6,380 
6,760 



6,380 
6,380 
6,480 
6,380 
4,380 

6,880 
4,940 
4,750 
4,690 
4,630 

4,570 
4,510 
4,450 
4,400 
4,360 

4,300 
4,220 
4,170 
4,150 
4,070 

4,000 
8,950 
3,910 
3,870 
3,820 

3,780 
8,740 
3,710 
3,650 
3,600 
3,560 



3,560 
3,530 
3,500 
3,470 
3,450 

3,470 
3,500 
3,520 
3,540 
3,560 

3,380 
3,140 
3,320 
3,280 
3,410 

3,500 
3,450 
3,320 
3,140 
3,000 

2,880 
3,140 
3,160 
3,190 
3,410 

3,000 
3,560 
2,900 
3,380 
3,410 
3,560 



3,700 
3,430 
3,580 
2,720 
3,020 

3,330 
8,430 
3,430 
3,160 
3,380 

2,000 
2,8*0 
3,160 
3,630 
3,820 

3,520 
3^600 
3,130 
2,700 
2,680 

3,010 
3,100 
2,990 

4,220 

7,400 
11,300 
13,000 



12,200 
11,300 
11,800 
11,300 
12,600 

14,800 
16,300 
14,400 
13,000 
10,900 

10,500 
12,600 
14,800 
18,700 
30,800 

30,300 
19,700 
19,200 
18.700 
17,700 

17,700 
18,700 
19,700 
30,200 
31,900 

34,800 
30,300 
26,200 
27^700 
30,100 
23,600 



16,300 
16,300 
17,300 
15,400 
14,600 

14,600 
13,300 
11,700 
12,900 
11,300 

9,800 
9,800 
11,300 
10,900 
9,800 

9,800 
9,430 
9,430 
9,060 
9,060 

9,430 
7,660 
9,060 
11,700 
11,700 

9,430 
9,060 

10,200 
9,800 

10,600 



9,430 
8,700 
8,350 
8,700 
12,900 

14,600 
11,300 
8,700 
9,060 
9,430 

12,500 
10,200 
11,300 
13,700 
15,900 

30,800 
32,400 
19,300 
18,300 
17,300 

16,800 
17,300 
16,300 
16,800 
16,800 

16,800 
15,400 
17,700 
30,300 
30,300 
31,300 



34,300 
34,400 
30,000 
89,900 
39,900 

35,300 
31,800 
80,000 
37,700 
22,400 

19,200 
17,300 
17,300 
17,300 
12,500 

12,900 
13,700 
12,100 
10,300 
9,060 

9,430 
9,060 
8,000 
7,320 
8,000 

7,660 
7,660 

^^ 
5,080 

5,650 



5,980 
6,640 
6,310 
6,640 
6,640 

6,640 
6,980 
6,310 
6,640 
6,640 

6,980 
6,310 
5,980 
5,080 
5,650 

6,640 
5,980 
6,310 
5,960 
5,980 

6,650 
6,030 
6,650 
6,980 
6,330 

5,980 
6^650 
5,030 
4,400 
5,030 
5,030 



5,090 
4,750 
4,750 
4,490 

4,oao 

4,730 
6,330 
5,330 
5,330 
6,030 

5,090 
4,750 
5,650 
5,390 
5,980 

8,000 
8,350 
8,360 
6,640 
5,980 

5,960 
6,960 
6,310 
5,650 

6,030 
5,650 
5,650 
6,650 

6,aio 

6,310 



Note.— Stage discharge relation affected by Ioe Dec 8 to Mar. 33. 



6.310 
6,S» 
4,730 
5,9» 
5,9» 

5,6S0 
5,390 
5,630 
4,250 
5,030 

5,650 
5,980 

Sl3» 
5,3» 

4,Q90 
5,035 
5,330 

5,oaD 

5,030 

5,a» 

5,030 
4,02S 
4,750 
4,«) 

4, ISO 

4,W> 

4, '90 
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MonMy discharge of Wisconsin River at Muscoda, Wis., for theyear ending Sept, SO, 1918. 
[Dntnace area, 10,300 square miles.) 



Month. 



Dlsdiarge in seocnd-lBet. 



^■ ft T | p| ^IIH . 



Mfniimnn. 



Per 
square 
mile. 



RmMtf 
(deDthin 
incbes). 



October 

November 

December 

January 

Febmary 

Mardi 

Aprfl 

May 

Jane 

Joly... 

August 

September 

Theyear 



9,700 

10,100 

6,380 

8, SAO 

18»000 

80,100 

17,300 

22,400 

39,900 

6,960 

8,350 

6,310 



4,450 
6,200 
3,560 
2,880 
2,000 
10,500 
9,060 
8,350 
5,650 
4,490 
4,020 
4,020 



5,910 
7,000 
4,550 
3,340 
4,010 
18,000 
11,400 
14,800 
18,100 
6,000 
5,730 
6,000 



0.574 
.680 
.442 
.324 
.389 
L76 
til 
L44 
1.76 
.663 
.666 
.494 



0.68 
.76 
.51 
.37 
.41 
S.02 
1.24 
1.66 
L96 
.67 
.64 
.65 



39,900 



2,000 



8,670 



.842 



1L45 



TOMAHAWK BXVX& HBAS BBADLEY, WIS. 

Location. — In sec. 16, T. 36 N., R. 6 E., 2 miles west of Caasioii, 4 miles north of 
Bradley, Oneida County, 4 miles downstream from mouth of Bearskin Creek, 
whidi comes in from right, and 8 miles above mouth of river. 

Drainaob area. — 422 square miles. 

Records availablb. — September 18, 1914, to September 30, 1918. 

Gage. — Chain gage fastened to cantilever arm on right bank; read by Frank Suther- 
land. 

Discharge measurements. — Made from cable about half a mile below gage. 

Channel and control. — ^Bed at gage and a short distance below sandy and likely to 
shift; bed at cable section heavy gravel and permanent. Control is formed by 
rapids about 2,000 feet below the gage. When a head of 15 feet is maintained in 
Rice Lake storage dam, in sees. 4 and 9, T. 35 N., R. 6 £., backwater will extend 
halfway up the rapids, which are below gage, and may affect the stagenlischarge 
ration. 

Extremes op stage. — ^Maximum stage recorded during year, 4.81 feet, at 7.25 p. m., 
June 4 (discharge, 1,130 second -feet); minimum stage, 1.45 feet at 6.25 p. m., 
July 22 (discharge, about 191 second-feet). 

1914-1918: Maximum stage recorded, 6.88 feet April 24, 1916 (discharge, 2,120 
second-feet); minimum stage, 1.45 feet July 22, 1918 (disdiaige, about 191 second- 
feet). 

Ice. — Stago<iiscbarge relation seriously affected by ice. 

Regulation. — The following reservoirs are maintained upstream from the station for 
the purpose of regulating the flow of Wisconsin River: 

Dams and reservoirs on Tomahawk River. 



Name. 


Location of reservoir. 


Location of dam. 


Area of 
reser- 
voir. 


Drain- 
age 
area. 


(miu^of 
ouUcfeet). 




Sum- 
mer. 


Win- 
ter. 


Sqtilrrel 


T.39N.,R.6E 

Tpe. 38-40 N.,Bs.*-7E.. 


8ec30,T.39N.,R.5«... 
8eclO,T.3»N.,B.«E... 


8q.ni. 
3.00 
11.31 


8g.mi. 
17.07 
8L00 


152 
291 


152 
651 


Total. 


14.31 


98.67 


443 


803 











1688"— 21— W8P 471; 
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SURFACE WATER SUPPLY, 1918, PART V. 



Accuracy. — StagoKliBchai^ge relation practically permanenti except as affected by 
ice and for a few days in April by logs. Rating curve is well defined between 
240 and 1,970 second-feet. Gage read twicedaily to hundredths. Daily diadiaige 
ascertained by applying mean daily gage height to rating table, except for periods 
in which stagoKiischaige relation was affected by ice, for which it was ascertained 
by applying to rating table mean daily gage heights corrected for ice effect by 
means of discharge measurements, observer's notes, and weath^ records; and for a 
few days in April when thare was backwater from logs, for whidi dischaxge wis 
interpolated. Open-water records good, except at extremely low stages, when 
they are fair; winter records fair. 

Discharge measuremenU of Tomahawk River near Bradley, Wu,, during the year endvug 

SepL SO, 1918, 



Date. 


Made by— 


hSS^t. 


Dto. 
chaise. 


Jan. 13a 


L.L. Smith 


2.96 
8.00 


7» 


Jane 11 


T. 0. Bedford 


5M 









« Complete loe ooyer at control and measoilng section. 

Daily discharge, in second-feet, of Tomahawk River near Bradley, Wis., for the year ending 

Sept, SO, 1918, 



Day. 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



Aug. 



Sept 



1. 
3. 
8. 

4. 

5. 

e. 

7. 
8. 
0. 
10. 

11, 
13. 
13. 
14. 
16. 

16. 
17. 
18. 
10. 
30. 

31. 
22. 
23. 
24. 
25. 

36. 
27. 
28. 
20. 
30. 
31. 



370 
358 
354 
358 
365 

384 

384 
367 
360 
354 

356 
384 
406 
421 
421 

408 
408 
516 
589 
610 

610 
604 
574 
544 



502 
516 
516 
516 
460 
460 



460 
474 
460 
434 
447 

434 
434 
421 
421 
408 

408 
421 
447 
447 
447 

460 
447 
447 
447 
434 

434 
434 
434 

420 
415 

415 
410 
410 
410 
410 



405 
400 
395 
305 
305 

300 
300 
385 
385 



380 
380 
375 
375 
370 

365 
360 
350 
360 
370 



305 
305 
305 
385 

370 
360 
350 
330 
310 
305 



305 
310 
310 
310 
310 

810 
310 
305 
305 
305 

305 
305 
310 
310 
310 

305 
305 
305 
310 
310 

306 
300 
205 
290 
290 

285 
280 
285 
290 
280 
275 



270 
265 
255 
245 
250 

255 
260 
265 
270 
275 

200 
305 
310 
300 
310 

310 
320 
325 
830 



330 
335 
345 

355 
365 
375 



380 
385 
390 
395 
305 

305 
400 
405 
415 
435 

440 
460 
475 
480 
400 

480 
510 
540 
575 
620 

650 
681 

748 
815 
798 

780 
850 
023 
1,000 
708 
666 



610 
589 
604 
550 
502 

488 
516 
516 
516 
516 

530 
528 
525 
523 
621 

518 
516 
530 
516 
512 

500 
506 
502 
372 
308 

207 
280 
308 
408 
447 



434 

408 
384 
370 
363 

360 
372 
408 
516 
604 

634 
610 
604 
516 
460 

434 
408 
408 
408 
434 

447 
460 
460 
434 
460 

666 

780 
850 
023 
061 
061 



1,040 
1,040 
1,080 
1,120 
1,130 

1,040 
886 
796 
607 
610 



460 
408 
306 

384 

360 
347 
328 
207 
276 

265 
258 
250 
242 
236 

237 
236 
234 
232 
242 



258 
265 
258 
258 
265 

261 
246 
234 
226 
210 

212 
205 
106 
301 
300 

311 
327 
310 
300 
304 

301 
105 
303 
212 
220 

240 
240 
260 
268 
275 
271 



276 
800 

282 
255 
2S7 

360 
361 
406 
5S0 
580 

574 
580 
460 
40S 



334 
305 
371 
255 
848 

340 
388 
421 
460 
434 

384 
345 
332 
408 
460 
447 



421 
384 
354 
324 

304 

3<9 
276 
266 

358 
29 

3S3 

338 

SM 

317 
332 

310 
S9S 
SSI 

38r 

387 

351 
336 

in 

397 



365 
3S5 
3(f 



Now.— stage-discharge relation affected by loe Nov. 21 to Mar. 21. 
logs Apr. 0, 12-16, 2(K-22; discharge interpolated. 



6tage<Uaohaige relation afltottd bj 
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MontiUif disdiarge of Tomahawk River near Bradley, Wis., for the year ending Sept 

SO, 1918. 
[Drainage area, 432 square miles.) 





Discharge in seoond^BOt. 


Run-off 


ModOu 






Mean. 


Per 










Oetober 


610 
474 
406 
810 
876 

1,000 
619 
961 

1,U0 
276 
689 
421 


864 

406 
806 
276 
946 
880 
289 
860 
232 
195 
287 
348 


462 
433 
874 
801 
804 
678 
486 
684 
622 
231 
868 
811 


1.07 
1.08 
.886 
.718 
.720 
1.86 
1.16 
1.27 
1.24 
.547 
.872 
.737 


1.23 




1.16 


December 


1.08 




.82 


F4*br™MT... /, 


.75 


Mfrrti 


1.67 


AprU 


1.28 


Mily. -.::..;..:.:.::.:.:;:::;;;;::::: 


1.46 


Jtine- ...r.. ...x^ a* 


1 88 


July 


.68 


Aocust 


1 0] 


Sflpembtf. 


.82 






Theyear.x *.x. .* 


1,120 


196 


408 


.967 


18.12 







PSAIRIS RIVE& VZAB MTEHWn.T., WIS. 

Location. — On line between sees. 20 and 29, T. 32 N., R. 7 E., at highway bridge 
4) milee northeast of Merrill, Lincoln County and 5} miles above mouth of river. 
Haymeadow Creek enters from left 5 miles above station. 

Drainage area. — 164 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911, scale, 1 inchs6 miles). 

Records available.— January 18, 1914, to September 30, 1918. 

Gage. — Chain gage attached to upstream side of bridge; read by Mrs. Meta Eiause. 

Discharge measfrehents. — From downstream side of bridge to which gage is 
attached or by wading. 

Channel and control. — Bed composed of gravel; clean and free from vegetation. 
Left bank hi^, not subject to overflow; both banks wooded. Control not well 
defined. 

Extremes OF discharge. — Maximum stage recorded during year, 5.0 feet May 28 
(discharge, 1,420 second-feet); minimum discharge, about 75 second-feet, during 
January and February. 

1914-1918: Maximum stage recorded, 6.1 feet April 22, 1916 (discharge, 2,290 
second-feet); minimum discharge, 72 second-feet, by discharge measurement 
made January 4, 1915. Absolute minimum occurred during winter period 1914- 
1915, and was probably somewhat less than 72 second-feet. 

Ice. — Stage-discharge relation seriously affected by ice. 

Reouiation. — None. 

Accuracy. — Stage-discharge relation permanent. Rating curve well defined be- 
tween 103 and 2,200 second-feet. Gage read once a day to half-tenths. Daily 
discharge ascertained by applying daily gage height to rating table, except for 
periods in which stage-discharge relation was affected by ice, for which it was 
obtained by applying to rating table mean daily gage heights corrected for ice 
effect by means of discharge measurements, observer's notes, and weather records. 
Open-water records good; winter records fair. 

Discharge meastirements of Prairie River near Merrill, Wis., durvng Vie year ending Sept. 

SO, 1918. 



Dftte. 


Hade by- 


hei^t. 


Dis- 
charge. 


Jftn 11a 


T/. T/. Rmith 


Feet. 
L84 
1.78 


Sec -ft. 
83 


Feb 1(^ 


do 


80 









a Incomplete ice cover at control and at measuring section. 
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8UBFACB WATEB SUPPLY, 1918, PABT V. 



Daily disduarge, in 


sicond'/eet, c 


f Prairie River near MerriU, Wi$.,fi 
Sept SO, 1918. 


yrihe 


year mSng 


D«y. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jmie. 


July. 


Aug. 


8€pt 


1 


103 
101 
101 
110 
183 

133 
123 
115 
110 
115 

118 
118 
115 
118 
123 

123 
137 
150 
150 
150 

150 
150 
150 
150 
150 

150 
148 
150 
172 
159 
137 


137 
187 
133 
137 
137 

137 
148 
137 
137 
137 

137 
137 
133 
128 
128 

128 
122 
122 
128 
122 

122 
122 
118 
118 
118 

122 
110 
110 
110 
115 


110 
105 
105 
100 
100 

100 
100 
100 
05 
95 

95 
95 
95 
95 
95 

96 
95 
90 
95 
90 

90 
90 
85 
90 
85 

85 
85 
90 
85 
85 
85 


80 
80 
80 
80 
80 

80 
80 
80 
80 
80 

85 
80 
80 
80 
80 

80 
80 
80 
80 
80 

80 
80 
80 
80 
75 

75 
80 
75 
75 
76 
75 


80 
80 
80 
80 
80 

80 
80 
80 
80 
80 

80 
75 
80 
80 
80 

80 
80 
80 
80 
80 

80 
85 
85 
85 
85 

85 
85 

85 


85 
85 
85 
85 
85 

85 
85 
90 
90 
95 

95 
100 
100 
105 
110 

110 
115 
122 
344 
348 

635 
496 
468 
421 
360 

348 
848 
848 
813 
330 
330 


313 
313 
296 
278 
278 

244 
344 
344 
228 
212 

184 
184 
159 
159 
159 

172 
198 
351 
344 
313 

313 
184 
184 
172 
159 

159 
137 
184 
306 
884 


421 
348 
348 
344 
344 

212 
212 
278 
813 
574 

655 
014 
535 
402 
313 

344 
198 
313 
344 

378 

344 
313 
848 
296 

366 

963 
1,110 
1 430 
1,320 
1,010 
1,110 


968 
1,010 
781 
674 
458 

431 
431 
866 

813 
378 

228 
212 
184 
150 
148 

187 
138 
123 
115 
106 

106 
103 
103 
103 
101 

103 
108 
110 
118 
150 


187 
137 
148 
148 
150 

150 
133 
123 
110 
106 

101 
97 
91 
91 
97 

103 
103 
101 
97 
97 

93 
91 
93 
103 
118 

123 
115 
103 
106 
148 
137 


no 

118 
187 
187 
187 

187 
148 
458 
535 
496 

431 
402 
318 
278 
228 

184 
150 
137 
133 
118 

110 
118 
213 
45S 
884 

306 

813 
244 
312 
150 
137 


137 


2 


187 


8 


187 


4 


IS 


6 


118 


6 


115 


7 


no 


8 


UO 





110 


10 

11 


108 
118 


12 


137 


13 


1« 


14 


148 


15 

1« 


137 

no 


17 


118 


18 


148 


19 


148 


90 


137 


21 


137 


23 


187 


23 


137 


24 


137 


25 


133 


20 


UB 


27 


118 


28 


no 


29 


106 


80 


no 


31 









NoTB.->Stage-di8charge relation affected by ice Deo. 2 to Mar. 15. 

Monthly discharge of Prairie River near Merrill , Wis. , for the year ending Sept. SO, 1918. 
(Drainage area, 164 square miles.] 



Hooth. 



Discharge in second-feet. 



'mtiltnnyn T 



Per 
square 



Runoff 
(depth in 

i^lBl). 



O ctober 

November. . . . . 

December 

January 

February 

March 

^:::::::::: 

June 

July 

August 

September..... 

The year 



172 

148 

110 

85 

85 

535 

384 

1,420 

1,010 

150 

535 

148 



101 

110 

85 

76 

76 

85 

137 

198 

101 

91 

110 

106 



136 

128 
03.7 
79.2 
81.1 

213 

224. 

403 

274 

115 

242 

127 



a833 
.781 
.671 
.483 
.405 
1.80 
1.87 
3.01 
1.67 
.701 
1.48 
.774 



096 
.87 
.66 
.51 

.a 

1.S8 
LSI 
3. 47 

L8B 

.81 
1.71 

.88 



1,420 



76 



185 



1.13 



IS 38 



EAXr CI^AntE RIVER AT KELLY, WIS. 

Location.— In sec. 13, T. 28 N., R. 8 E., at highway bridge three-quartere of a mile 

below Kelly, Marathon County, 1 mile above mouth of Big Sandy Creek, whidi 

enters from right, and 4} miles above mouth of river. 
Drainaob area. — 326 square miles (measured on map issued by Wiscooain Geofeg- 

ical and Natural History Survey, edition of 1911; scale, 1 inch<«6 miles). 
Records available. — January 1, 1914, to September 30, 1918- 
Gaoe. — Chain gage fastened to downstream side of highway bridge, read by WiDaiii 

Woolsey. 
DiscHAROE HEASXTRBMBNTS.— Made fiom dowRStream side of bridge or by widSng 

below bridge. 
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Ohannbl akd OONTIIOL.— Bed compoeed of heavy gravel and rock. Gage is in the 
rapids which form the control. Banks medium high and not subject to overflow. 

ExTHBMES OF DiscHABOB. — Maximum stage recorded during year, 4.4 feet at 4.30 
p. m.| May 27 (discharge, 2,450 second-feet); minimum discharge estimated 30 
second-feet December. 6. 

1914-1918: Maximum stage recorded, 5.1 feet April 22 and 23, 1916 (discharge, 
3,270 second-feet); minimum open-water stage recorded, 0.45 foot, August 13, 14, 
15, October 2 and 3, 1914 (discharge, about 40 second-feet). Discharge December 
6, 1917, was estimated as 30 second-feet. 

Accuracy. — Stage-discharge relation permanent, except as affected by ice. Ratii^ 
curve well defined between 71 and 3,150 second-feet. Gage read to quarter- 
tenths twice daily except Sundays. Daily discharge ascertained by applying 
mean daily gage height to the rating table, except for periods in which stage- 
discharge relation was affected by ice, for which it was obtained by applying to 
rating table mean daily gage heights corrected for ice effect by means of discharge 
measurements, observer's notes, and weather records; discharge for all Sundays 
interpolated. Open-water records good ; winter records fair. 

Digeharge nuoMurements o/Eau CUnre River at Kelly, Wis., during the year ending Sept. 

SO, 1918. 



Date. 


Madflby- 


Oage 
hei^t. 


Dis- 
charge. 


Jan 10> 


Tj. L. Smith T , . 


Lao 

1.29 
1.33 


8ee,^t 
67 


Fdt>. 1^ 


.do 


60 


June 13» 


T.O. Bedford 


218 







a Complete ice cover at control and measuring section. 
h Made by wading SOfeet downstream tram gage. 



Daily dMiarge, in 


temnd-feet, of Emi Claire River at Kelly, 
Sept. SO, 1918. 


Wis.,/orth£ 


year ending 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


86 
85 
87 
89 
91 

89 
91 
93 
89 
93 

100 
lOS 
100 
108 
104 

100 
104 
142 
252 
267 

240 
213 
182 
179 
185 

188 
238 
238 
238 
227 
210 


182 
188 
199 
196 
193 

182 
179 
179 
177 
168 

164 
160 
155 
152 
145 

1412 
134 
134 
134 
129 

134 
116 
98 
79 
70 

70 
65 
60 
50 
50 


50 
55 
55 
65 

40 

30 
45 
50 
45 
40 

45 
45 
45 
50 
55 

65 
55 
55 
55 
55 

55 
55 
55 
55 
55 

55 
56 
55 
65 
55 
70 


65 
50 
50 
60 
46 

65 
65 
55 

65 
65 

85 
70 
70 
70 
85 

70 
70 
65 
70 
70 

85 
75 
85 
65 
60 

60 
65 
70 
70 
70 
70 


70 
70 
70 
70 
65 

65 
55 
66 
66 

60 

45 
60 
45 
60 
60 

60 
60 
65 
65 
65 

65 
70 
70 
70 
70 

70 
70 
70 


70 
70 
70 
70 
70 

75 
76 
75 
76 
76 

80 
80 
80 
80 
80 

85 
85 
85 
130 
300 

1,370 

1,290 

1,130 

990 

926 

862 
862 
738 
708 
677 
688 


499 
890 
365 
320 
267 

249 
332 
416 
340 
300 

255 
238 
227 
218 
210 

218 
244 
267 
340 
365 

342 
820 
300 
249 
216 

204 
199 
423 
647 
677 


617 
471 
390 
340 
304 

267 
267 
320 
443 
1,290 

1,370 

1,020 

677 

657 

416 

320 
267 
232 
338 
443 

443 
557 
657 
443 
499 

1,470 
2,450 
2,140 
1 460 
1,370 
i;i30 


1,130 

1,100 

] 060 

738 

657 

499 
528 
471 
396 
320 

267 
232 
213 
196 
177 

160 
142 
145 
132 
116 

116 
114 
109 
104 
104 

104 
109 
109 
104 
108 


112 
130 
132 
104 
114 

116 
120 
124 
109 
104 

104 
104 
104 
100 
96 

104 
104 
93 
87 
85 

85 
85 
87 
109 
160 

185 
171 
184 
196 
193 
177 


158 
150 
134 
124 
114 

106 
104 
160 
188 
300 

282 
264 
244 
227 
188 

166 
142 
128 
114 
104 

104 
129 
188 
284 
244 

204 
193 
177 
166 
155 
139 


126 


2 


112 


3 


116 


4 


109 


& 


104 


tt 


104 


7 


100 


8 


98 





96 


10 


104 


11 


119 


12 


129 


13 


129 


14 

16 

le 


129 
116 

104 


17 


106 


18 


139 


19 


139 


20 


139 


21 


137 


22 


126 


23 


116 


24 


114 


25 


124 


26 


116 


27 


109 


28 


100 


29 


07 


30 


94 


31 









Note.— Stage-dlacharge relation affected by ice Dec. 13 to Apr. 2. Discharge for all Sundays interpo- 
lated. 



Digitized by 



Google 



86 SUBFACB WATBB SUPPLY, 1918, PAET V. 

Monthly diMcharge o/Eau Claire River at Kelly, W%M,,/or the year ending Sept. SO, 1918. 
[Draiziage area, 326 square miles.] 





Discharge in second-feet. 


RlUHjff 

(depth in 


Mooth. 




■■ iTti mil HI - 


Mean. 


Per 
square 
mile. 


October 


267 

199 

70 

85 

70 

1,370 

677 

2,450 

1.130 

196 

300 

139 


85 
SO 
30 
45 
45 
70 
199 
232 
104 
85 
lOi 
94 


148 

136 

52 

65 

63 

885 

321 

738 

322 

122 

174 

115 


a454 
.417 
.158 
.201 
.191 

1.18 
.965 

^26 
.988 
.374 
.534 
.353 


a58 




.«7 




.18 


January , , , 


.S 


Ff^bmary. , 


.» 


March./. 


1.36 


April 


UIO 


1^:::::::::::::::::::::::::::::::;;::::;:::: 


2.61 


June. 


UIO 


July 


.43 


AU£USt 


.63 


S^ember 


.39 






^eyear 


2,450 


30 


221 


.678 


91 21 







BIO EAT7 PLSZNZ RIVER V^KR STRATFORD, WIS. 

Location.— In eec. 13, T. 27 N., R. 3 E., at highway bridge at Weber Farm, 2 mile§ 
north of Stratford, Marathon County, and 1 mile above Chicago & Northwestern 
Railway bridge. Dill Creek enters from right 5 miles above station. 

Dbainaob area. — ^223 square miles (measured on map issued by Wisconsin Geolo-g 
ical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles.) 

Records available.— July 24, 1914, to September 30, 1918. 

Gage. — Sloping gage, reading from 1.0 to 15.6 feet, on right bank of the rivw-, and 
vertical staff gage, reading from 15 to 18 feet, at upper end of sloping gage; road 
by Christian Weber. 

Discharge measurements. — Made by wading about 1,000 feet below gage or from 
highway bridge. 

Channel and control. — ^Bed composed of heavy gravel and rock. Control at head 
of rapids 400 feet below gage. Both banks at gage are high and will be overflowed 
only at stage of about 15 feet and above. 

Extremes of discharge. — Maximum open-water stage recorded during year, 8.45 
feet at 7.30 p. m. March 19, as ice was leaving river (dischaige, about 4,980 second- 
feet); minimum open-water stage, 1.3 feet at 7 p. m. July 20 (dischaige, about 8 
second-feet). 

1914-1918: Maximum recorded stage 8.85 feet at 6 p. m. April 21 (dischaige, 
5,540 second-feet); minimum discharge recorded, 3.0 second-feet (by meter meas- 
urement) February 5, 1915, and 7 p. m. July 20, 1918. The flood of June, 1914, 
reached a maximum height of 20.7 feet as determined by levels run to high-wattf 
marks. 

AccuRACT. — Stage-dischaige relation practicaUy x>ennanent, except for ice effect 
Rating curve fairly well defined between 150 and 4,000 second-feet; poorly defined 
outside these limits. Gage read twice daily to quarter-tenths. Daily dischaife 
ascertained by applying daily gage height to rating table, except for pmods when 
discharge relation was affected by ice, December 5 to March 18, for which no daily 
discharge was estimated. Open-water records for high stages good; for medium 
and low stages poor. 

The following discharge measurement was made by wading a quarter of a mile 
below gage, May 21, 1918, by T. G. Bedford: 
Gage height, 2.28 feet; discharge, 108 second-feet. 
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DaOiy disdiarge, in teeond-feet, of Big Eau PMne jRwer near Stratford, TFtf., for the year 

ending Sept, SO, 1918. 



T^. 


Oct. 


Nov. 


Dec. 


Mmr. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1 


12 
10 
12 
12 
12 

12 
12 
12 
12 
15 

17 
25 
29 
27 
24 

22 
24 
60 
134 
96 

63 
60 
55 
44 

47 

101 
296 
220 
158 
112 
127 


75 
60 
50 
60 
60 

60 
60 
55 
50 

47 

44 

40 
36 
33 
81 

29 
29 
29 
29 
25 

25 
29 
27 
25 
25 

22 
22 
22 
22 
18 


18 
18 
18 
18 
18 

18 
18 
17 




344 

310 
241 
182 
152 

134 

208 
182 
172- 
134 

118 
103 
85 
85 
85 

112 
172 
205 
382 
269 

228 
241 
190 
141 
112 

96 
85 
255 
668 
424 


280 
208 
165 
129 
107 

96 

85 

107 

178 

1,730 

668 
40B 
238 
178 
148 

118 
81 
75 
90 

118 

108 
780 
470 
260 
424 

5,190 
2,790 
2,130 
1,110 
720 
1,650 


2,050 
840 
447 
344 
241 

269 

182 
112 
69 
53 
39 

31 
27 
23 
21 
19 

18 
21 
13 
13 
10 

10 
12 
10 
9 
12 


16 
14 
IS 
14 
16 

14 
13 
10 
9 
7 

6 
5 

4 
4 
6 

6 
6 
6 
5 

4 

8 

8 
6 
13 
13 

12 
9 
13 
27 
23 
13 


13 
10 
9 
8 
6 

5 
6 
83 

48 

27 

19 
19 
113 
65 
86 

25 
18 
14 
13 
9 

8 
18 
58 
50 
27 

19 
13 
13 
13 
13 
13 


18 


2 


18 


3 


13 


4 




5 









7 




8 









10 








u 








12 








U 






10 


14 






10 


15 








16 








17 








18 








19 




4,080 
3,420 

2,590 
2,390 
1,730 
1 180 
906 

694 
494 
424 
344 
327 
344 




20 


12 


21 


IS 


22 


18 


28 


10 


24 


10 


25 




26 




27 




28 




29 




30 




81 













Mots.— Stage-disGharge relation affected by ice Dec. 8 to Mar. 19; daily discharge not determined. 

MonMy diMiarge of Big Eau Pleine River near Stratford, Wis., for the year ending Sept. 

SOy 1918. 



[Diaiiiage area, 223 square miles,] 










Discharge in second-feet. 


Run-off 

(depth in 

in&ies). 


Month. 


Ww^^litiiitn. 


iJrHlflllim^ 


Mean. 


Per 
square 
mile. 


Oetdbar 


295 

75 

18 

4,920 

668 

5,190 

2,050 

27 

112 

13 


10 
18 
17 
• 327 
85 
75 
9 
3 
5 
4 


60.0 
38.0 
17.9 
1,520 

207 

672 
25.3 
10.0 
23.5 
8.2 


0.369 
.170 
.080 

6.82 
.928 
3.01 
.113 
.045 
.105 
.037 


0.31 


November 


.19 


December 1-8 


.02 


Uarchl9-Si 


3.30 


April 


1.04 


M&..;:;:;:::::::::::::::: ::::::::::::::::::: 


8.47 


lone. 


.13 


jaSr:::::::::::::::::::::::*::'::::::*;:::::::: 


.05 


August 


.12 


September 


.41 
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FLOVU UVB& VZAB STXVEV8 PODTT. WIS. 

Location.— In aec. 1, T. 24 N., R. 8 E., Portage County, at Fast Waters liigjiway 
bridge, 7 miles above moutb of river and 5 miles northeast of Stevens Point. 

Drainage area. — 136 square miles. 

Records available. — January 5, 1914, to September 30, 1918. 

Gaoe. — Metal vertical sta£f gage bolted to left abutment, downstream «dde of bridge; 
read by Ethel Van Order. 

Discharge measurements. — ^Made from downstream side of bridge. 

Channel and control. — Bed composed of heavy gravel and small rock; free from 
vegetation; permanent. At high stages both banks will be overflowed around 
the bridge. Control not well defined but is probably small rapids below gage. 

Extremes or discharge. — Maximum stage recorded during year, 3.3 feet at 5.30 
p. m., May 28 (discharge, 670 second-feet); minimum discharge, estimated 55 
second-feet, January 1-15 and February 1-15. Observer unable to reach gage 
May 29 to June 1, so that maximum stage during this period probably was some- 
what above the maximum recorded on May 29. 

1914-1918: Maximum stage recorded, 4.75 feet, June 5, 1914 (discharge, ap- 
proximately 1,570 second-feet); minimum discharge estimated 45 second-feet, 
February 5-7, 1917. 

Ice. — Stage-discharge relation seriously affected by ice. 

Regulation. — Two dams are used in connection with grist mills above station, but 
the plants have little pondage, so that the flow at gage, except for brief periods, 
is nearly natural. 

Accuracy.— Stage-discharge relation probably permanent, except as affected by ice. 
Rating curves well defined between 82 and 410 second-feet; poorly defined out- 
side these limits. Gage read twice daily to quarter-tenths. Daily discharge 
ascertained by applying mean daily gage height to rating table, except during 
periods when stage-discharge relation is affected by ice, for which it is ascertained 
by applying to rating table mean daily gage heights corrected for ice effect by 
results of discharge measurements, observer's notes, and weather records; daily 
discharge interpolated October 1-6 and May 29 to June 1, when gage was not read. 
Open-water records fair, except at extremely low stages, when diurnal fluctuation 
may cause some error; winter records roughly approximate. 

DMiarge meaturemenU of Plover River near Stevens Paint ^ TTis., during the year endxnng 

Sept, SO, 1918. 



Date. 


Madeby- 


iSSTt. 


Dis- 
charge. 


Date. 


Made by— 


^S^ 


Dis- 
chaice. 


0ct.2Sa 


R.B.KilKore 


Feet. 
1.24 
1.90 


63 


Feb. 13& 
Mar. 39 


L.L.Smith. 


Fett. 
X76 
1.95 


Sec.i1^ 


Jan. 9» 


L. L.Smith. 


T.O. Bedford. 


9M 











a Made by wading 300 feet upstream from 
ft Complete ice cover at control and mt 



:e. 
section. 
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DaQy disekar^f in •eeond-feet, of Plover River near Stevens Pointy Wis., for the year 

ending Sept. SO, 1918. 



Day. 


Oct. 


Not. 


Dec 


Jta. 


Feb. 


Htf. 


Apr. 


M.y. 


June. 


July. 


Aug. 


Sept. 


1 


133 
121 
130 
118 
117 

115 
114 
98 
96 
114 

114 
128 
114 
100 
114 

114 
82 

160 
98 

1S2 

114 
106 
98 
182 
132 

128 
150 
150 
150 
141 
114 


123 
114 
132 
114 
150 

114 
114 
98 
114 
114 

98 

96 
123 

96 
106 

98 
98 
98 
106 
98 

114 

114 1 
98' 
90 
71 

100 

98 
114 

98 
106 


00 
05 


65 

65 


56 

110 


215 

865 

380 
368 
245 
234 
223 
234 


334 
334 

301 
201 
190 

170 
190 
190 
190 
160 

100 
133 
170 
141 
150 

150 
150 
100 
160 
150 

150 
190 
190 
150 
141 

150 
170 
170 
334 
384 


334 

301 
180 
212 
170 

170 
190 
201 
212 
3S2 

500 

469 
438 
256 
280 

234 
284 
256 
280 
256 

256 
330 
330 
30t 
280 

438 
565 
670 
634 

6n 

531 


484 
438 
438 

382 
356 

330 
280 
330 
280 
256 

256 
245 
223 
223 
212 

150 
132 
150 
114 
150 

170 
150 
98 
133 
114 

141 
132 
170 
132 
150 


312 
132 
132 
132 
170 

ISO 
114 
132 
132 
114 

96 
114 
98 
96 
132 

133 
133 
133 
133 
106 

98 
114 
133 
114 
133 

141 
132 
114 
150 
190 
132 


150 
114 
141 
114 
132 

123 
114 
160 
190 
190 

190 
170 
190 
133 
133 

132 
133 
114 
133 
106 

114 
114 
96 
114 
133 

90 
114 
114 
114 
114 

98 


98 


2 


106 


3 


90 


4 

6 


106 
98 


6 


96 


7 


96 


8 




83 
98 


10 


98 


11 


98 


12 


114 


13 


98 


11 


114 


15 


132 


18 


132 


17 


114 


18 


123 


19 

30 


132 
132 


21 


114 


22 


114 


33 


98 


24 


114 


35 


98 


26 


123 


27 

28 


114 
114 


»:::::::::::.:: 


123 


30 


133 


31 









Nan.— Stage-diaoliarge relation affected by ice Deo, 1 to Mar. 35. Gage not read Oct. 1-6, and May 2( 
to June 1; discbarge Interpolated. 

Monihfy discharge of Plover River near Stevens Pointy Wis., for the year ending Sept. 

SO, 1918. 

[Drainage area, 136 square miles.] 





Discbarge in second-feet. 


Run-off 


MCDtb. 




junimum. 


Mean. 


Per 


October 


160 
150 


82 
71 


119 

107 

63 

60 

80 

271 

175 

331 

227 

130 

131 

110 


0.875 
.787 
.460 
.443 
.502 
1.99 
1.29 
2.43 
1.67 
.956 
.963 
.809 


1.01 




.88 


Deoenber 


.53 








.61 


FebnMUT 






.68 


Hart^ . . . , , . , 






2.29 


Aprfl 


234 
670 
484 
212 
190 
132 


132 
170 
98 
98 
90 
82 


1.44 


fi^::::::;:::;::::::;:::::::::::::::::::::::: 


3.80 


June. 


1.86 


July 


1.10 


August 


1.11 


flf^tflmbff.... 


.90 






The rear... ... . 






151 


1.11 


15.06 
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SURFACE WATEK SUPPLY, IMS, PART V. 



BABABOO BIVEB HXAB BABABOO, WIS. 

Location. — ^In eec. 33, T. 12 N., R. 7 E., at highway bridge 4 miles downstream 
from Baraboo, Sauk County, 3 miles below creek that rises near Devils Lake and 
comes in from right, and 15 miles above mouth of river. 

Drain AOB area. — 572 square miles (measured on map issued by Wisconsin Geolog- 
ical and Natural History Survey, edition of 1911, scale, 1 inch=6 miles.) 

Rbcoros available. — ^December 18, 1913, to September 30, 1918. 

Gaoe. — Chiun gage, attached to upstream side of bridge; read by Miss Agnes Schoet- 
der. 

Discharge MEASxmEMENTs. — ^Made from downstream side of highway bridge to 
which gage is attached. 

Channel and control. — ^Bed composed of sand and mud. Control not well darned. 
Water confined to one channel, except at flood stages when right bank is over- 
flowed for a distance of 1,000 feet. 

Extremes of discharge. — Maximum stage recorded during year, 15.03 feet at 8 
a. m., March 20 (discharge, 3,280 second-feet); minimum stage, 1.15 feet at 4 p.m., 
December 2 (discharge, about 78 second-feet); caused apparently by t^nporary 
holding back of water by ice or otherwise. 

1914-1918: Maximum stage recorded, approximately 17.5 feet March 26, 1917 
(dischai^, 4,200 second-feet); minimum stage, 0.71 foot at 7.30 a. m., July 2$, 
1916 (discharge, 76 second-feet). 

Toe. — Stage-discharge relation seriously affected by ice. 

Regulation. — In the vicinity of Baraboo, 4 miles above station, there are four dams 
and one at Reedsburg, 18 miles above. Smaller plants are also operated on tribu- 
taries. Operation of these various plants causes diurnal fluctuation at gage of 
about 0.3 foot at low- water stages. Estimates of mean monthly discharge i>robab]y 
represent nearly the natural flow. 

AccxTRACT. — Stage-dischai^ relation changed during high water of March, 1917, and 
again during May , 1917 . Rating curve used October 1 to March 12, 1918, fairly well 
defined between 150 and 3,270 second-feet; extended and approximate above 
and below these limits. Curve used March 13 to May 20 poorly defined throu^ 
out. Curve used May 21 to September 30 fairly well defined between 167 and 
3,270 second-feet; extended and approximate only outside these limits. Gage 
read to quarter-tenths twice daily. Daily dischai^ ascertained by applying 
mean daily gage height to rating table, except for periods when stage-dischaige 
relation was affected by ice, for which it was ascertained by applying to rating 
table mean daily gage heights corrected for ice effect by means of discharge 
measurements, observer's notes, and weather records. Open-water records fur; 
winter records roughly approximate. 

Discharge measurements of Baraboo River near Barahoo, Wis.^ during the year endinf 

Sept, SO, 1918. 



Dote. 


Mtdeby- 


OaM 
height. 


Dis- 
charge. 


Date. 


Made by- 


&^. 


Dis- 
dkaige. 


Nov. 3 


R.B. Kilgore 


Feet. 
3.15 
2.38 
3.39 


303 
306 


May 9b 

96 
July 13 c 


T.O.Bedford 


FeeL 
2.33 

3.78 
2-40 


*•■& 


10 
Jan. 14a 


do 

W. G.Hoyt.. 


do 

W. 0. Hoyt 


3?B 
315 











a Complete ice cover at control and measuring section. 

6 Debris at measuring section. 

c Tree on downstream side; possibly some backwater. 
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Daify diachargty in uoond-feety of Barahoo River near Barahoo, Wis., for the year ending 

Sept, SO, 1918. 



Day. 


Oct. 


Nov. 


Dm. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aag. 


S«pt. 


1 


162 
150 
186 
205 
198 

180 
168 
162 
154 
192 

198 
306 
192 
186 
102 

305 
357 
328 
257 
238 

344 
350 
364 
357 
344 

883 
470 
470 
515 
425 
313 


309 

385 
385 
399 

337 

355 
355 
355 
337 
399 

331 
198 
198 
338 
344 

338 
318 
331 
212 
192 

305 
334 
331 
318 
186 

305 
224 
331 
324 
205 


198 
84 
146 
180 
180 

175 
170 
160 
155 
155 

150 
150 
150 
145 
130 

115 
115 
145 
145 
145 

145 
160 
186 
190 
330 

350 
330 
305 
145 
155 
160 


100 
150 
136 
85 
110 

80 
140 
135 
145 
150 

135 
160 
180 
165 
145 

175 
175 
130 
130 
145 

145 
170 
155 
170 
175 

146 
100 
155 
170 
190 
170 


100 
150 
130 
180 
310 

180 
180 
190 
165 
165 

140 
340 
335 
315 
315 

325 
315 
300 
300 
3^15 

315 
325 
340 
355 
545 

655 
765 
910 


890 

980 

1,010 

1,110 

i,m 

1,240 
1 300 
1 340 
1,390 
1,440 

1,460 
1,540 
1 780 
3,180 
3,130 

3,050 
3; 380 
3,830 
3,100 
3,240 

3,130 
3,020 
2,680 
2,120 
1,240 

760 
540 
435 
406 
378 
364 


378 
864 
850 
336 
294 

294 
308 
364 
854 
850 

322 
280 
353 

310 
366 

360 
360 
301 
336 
306 

364 
450 
635 
465 
430 

350 
308 
322 
465 
495 


465 
430 
836 
366 
366 

394 
808 
346 
384 
696 

1,230 
1,440 
1 540 
1,340 
738 

393 

306 

1,390 

1,870 

3,480 

3,680 
3,570 
2,710 
2,360 
1)930 

1,230 
1,380 
1,990 
2,290 
2,430 
2,330 


1,930 
1,330 

733 
453 

407 
878 
393 
333 
886 

452 
527 
433 
808 
346 

326 
232 
239 
236 
333 

306 
186 
176 
182 
226 

172 
512 
422 
266 
294 


378 
527 
587 
557 
617 

617 
663 
557 
850 
387 

833 
394 
339 
306 
336 

353 
346 
339 
236 
183 

177 
306 
306 
306 
194 

320 
226 
239 
250 
198 
230 


326 
330 
186 
183 
166 

178 
183 
188 
172 
136 

165 
236 
313 
306 
193 

195 

18 

198 
192 

213 
187 
169 
146 
136 

171 
176 
166 
163 
152 
138 


109 


2 


158 


s 


164 


4 


169 


5 


139 


6 

7 


154 
128 


8 


113 


9 


174 


10 


144 


11 


180 


12 


190 


18 


190 


14 


200 


15 


187 


16 


213 


17 


186 


18 


198 


19 


206 


ao 


180 


21 


198 


22 


193 


23 


252 


24 


166 


25 


153 


26 


171 


27 

28 


154 
144 


29 


143 


30 


163 


31 









NoTK.— Stace^dlaoharge relation affected by ioe Deo. 3 to Mar. 13, and Mar. 15. 

Monthly distharge of Bamboo River near Barahoo , Wis. , for the year ending Sept. SO, 1918, 
[DiBfnase area, 672 square mlles.l 



Month. 



Dlscharse In second-feet. 



Maximum. 



Minimum. 



Mean. 



Per 

square 
mile. 



Run-off 

(depth In 

inches). 



October 

November 

December 

Janoary 

Febmairy 

Maf€h 

J£?!:;:::::::: 

Juno 

July 

August 

September — 

The year 



515 


150 


250 


355 


186 


251 


350 


84 


163 


190 


80 


143 


910 


120 


311 


3,240 


364 


1,500 


525 


240 


346 


3,710 


234 


1,290 


1,030 


172 


437 


662 


177 


320 


336 


136 


180 


352 


109 


171 



0.437 
.439 
.285 
.250 
.544 

2.78 
.605 

2.26 
.764 
.550 
.315 
.299 



0.50 
.49 
.33 
.29 
.57 

3.20 
.68 

2.61 
.85 
.64 
.36 
.33 



3,240 



80 



457 



.799 



ia85 
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KICKAPOO RIVE& AT OAY8 MILLS. WIS. 

Location.— In sec. 28, T. 10 N., R. 4 W., at highway bridge immediately below 
Norwood Mill, in Gaye Mills, Crawford Comity, 25 miles above mouth of river, and 
2 miles below mouth of Tainter Creek, which enters from right. 

Drainagb area. — 629 square miles (measured on map issued by Wisconsin Geol o gical 
and Natural History Survey, edition of 1911, scale, 1 inch— 6 mfles). 

Records available.— December 25, 1913, to September 30, 1918. 

Gage. — Chain gage fGurtened to downstream side of bridge; read by N. T. Norwood. 

Discharge measuremekts. — ^Made from downstream side of bridge or by wading a 
Bhort distance downstream from the gage. 

Channel and control. — ^Bed composed of rock covered by a deposit of sand. Banks 
at gage iaMy high and not subject to overflow at ordinary high-water stage. Con- 
trol is at head of small rapids about 300 feet below gage; not permanent; the 
plotting of the dischaige measurements indicate that at a stage of about 2 feet on 
the gage the control is chaiged to some point below, causing a reversal in the 
curve. 

Extremes of discharob. — Maximum stage recorded during year, 10.15 feet at 5.35 
p. m., March 19 (discharge, about 2,900 second-feet); minimum dischaige, about 
245 second-feet, during January. 

1914-1918: Maximum stage -recorded, 15.05 feet March 24, 1917 (diachaige, 
approximately 6,300 second-feet); minimum stage for open-water, 0.86 foot at 
8 a. m., November 29, 1914 (dischai^, 201 second-feet). Absolute mininnnm was 
approximately 100 second-feet, and occurred during the later part of January, 
1915. 

Ice. — Stage-dischaige relation seriously affected by ice. 

Regulation. — Mills at Gajrs Mills immediately above station. Soldiers Grove about 
7 miles upstream, and at several points above Soldiers Grove, use compazativdv 
little storage, so that the recorded flow past station represents neariy the natmal 
flow. During low stages a small diurnal fluctuation is observed at the gage 

AccuRACT. — Stage-dischaige relation not permanent. Shifts occurred during montitf 
of March, April, and May. One rating curve used during year; kirly well defined 
between 285 and 870 second-feet; extended and subject to error outside these 
limits. Shifting-channel method used March 13 to May 25. Gage read twice 
daily to nearest quarter-tenth. Daily dischaige ascertained by applying mean 
daily gage height to rating table except for period when stage-discharge relatiaii 
was affected by ice, for which it was ascertained by applying to the rating table 
mean daily gage heights corrected for ice effect by dischaige measur^Dente, 
observer's notes, and weather records. Open-water Tecatda fair; winter records 
subject to error. 

Discharge measuremenU of Kickapoo River at Gay a Mills, Wit., during the year efuiim§ 

Sept. SO, 1918. 



Date. 


Made by- 


h2^t. 


Dis- 
charge. 


Date. 


Made by— 


hd^ 


Di9. 

chafge. 


Deo. 4 


W. 0. Hoyt 


Feet. 
L68 
2.18 
3.20 


246 
406 


Apr. 3 
May 31 
Aug. 2& 


T. 0. Bedfofd 


1.90 
S.13 
L40 


^fe 


Jan. lla 


T. Q. Bedlord 


do 

W. 0. Hoyt 


cn 


Feb. 13a 


do 


SM 









a Made through complete ice cover 150 feet downstream from gage, 
b Made by wading 200 lieet downstream from gage. 



Digitized by 



Google 



X7FPEB M3SSISSIPFI BIVEB BASIN. 



93 



DoUy duckarg€f in $eeond'/eel, o/Kidcapoo River at Goya MHl», Wis., for the year ending 

Sept. SO, 1918. 



r>my. 



Oct. Nov. Dec. Jan. Feb. Ut. Apr. M»y. June. July. Aug. Sept. 



1 
2, 
3. 
4. 

5. 

6. 
7 
8. 
9 
10 

11. 
12. 
13 
14. 
15 

1« 
17 
18 
10 
20 

21 
22. 
23. 
24 
25 

26. 
27. 
28 
29 
30 
31 



315 
330 
345 
375 
360 

345 
330 
315 
330 
345 

375 
420 
420 
390 
375 

360 
360 
405 
405 
405 

375 
890 
406 
405 
435 

515 
595 
565 
515 
495 
455 



445 
435 
445 
475 
495 

515 
515 
455 
435 
435 

405 
405 
405 
405 
390 

875 
360 
345 
360 
375 

375 
375 
375 
375 
345 

330 
345 
360 
360 
375 



375 
360 
360 
375 
330 

285 
285 
285 
285 



285 
285 
285 
300 
315 

360 
390 
390 
405 
420 

420 
420 
405 
375 
845 

315 
285 
270 
270 
270 
260 



245 
260 
260 
270 
270 

260 
260 
270 
300 
260 

245 
245 
270 
285 
285 

300 
285 
260 
285 
245 

245 
270 
260 
270 
300 

300 
255 
270 
270 
285 
300 



300 
315 
285 
270 
285 

285 
270 
260 
260 
260 

260 
285 
405 
770 
700 

625 
580 
550 
515 
475 

455 
335 
475 
550 
720 

995 
1,110 
1,140 



1,110 
946 
1,060 
1,020 
1,230 

1,300 

1,000 

640 

515 

435 

500 

820 

2,080 

2,620 

2,420 

2,180 
1,940 
2,500 
2,740 
2,740 

2,380 

1,560 

710 

588 

658 

525 
485 

465 
445 
445 
420 



420 
890 
390 
360 
330 

375 
455 
455 
390 
345 

345 
315 
315 
300 
285 

315 
345 
375 
405 
360 

375 
405 
435 
405 
345 

315 
315 
345 
420 
405 



375 
330 
315 
300 
285 

300 
315 
315 
495 
3,520 

2,100 

1,360 

505 

535 

475 

445 

635 

1,290 

1,560 

1,710 

1,710 

1,600 

895 

605 

565 

595 

1,820 

1,670 

1,290 

770 

640 



795 
700 
560 
535 
535 

515 
475 
475 
475 
745 

610 
405 
455 
435 
430 

420 
390 
375 
375 
375 

375 
375 
375 
375 
455 

610 
455 
405 
375 
515 



565 

375 
420 
550 
745 

720 
515 
405 
390 
405 

405 
375 
345 
345 



435 
435 
375 
360 
345 

330 
330 
315 
330 
560 

455 
435 
390 
475 
375 
330 



330 
315 
315 
315 



315 
300 
345 
405 
330 

405 
845 
345 
345 
315 

315 
345 
315 
345 
285 

285 
285 
285 
285 



285 
285 
285 
285 
272 
268 



272 
273 
272 
272 
285 

273 
272 
258 
272 
285 

375 
390 
360 
315 
300 

300 
285 
300 
300 
315 

285 

285 
285 

272 
272 

272 
258 
285 
258 
272 



NoTE.—StafD-disdiarge relation affected by ice Dec. 8 to Mar. 11. 

Monthly disdiarge of Kickapoo River at Oays MUls, Wis., for the year ending Sept, SO^ 

1918. 
[Drainage area, 629 square miles.] 



Month. 



Discharge in second-feet. 



Maximum. 



Minimum. 



Mean. 



Per 

square 
mile. 



Run^iff 
(depth in 
inoheB). 



Oct<jber 

November 

December 

January 

February 

March 

April 

M& 

June 

July 

August 

September 

The year. 



595 

515 

420 

300 

1,140 

2,740 

455 

2,520 

795 

745 

405 

390 



315 
330 
260 
245 
260 
420 
285 
285 
375 
315 
258 
258 



402 
403 
332 
270 
494 
1,230 
368 
897 
482 
426 
315 
291 



0.639 
.641 
.528 
.429 
.785 

1.96 
.585 

1.43 
.766 
.677 
.501 
.463 



a74 
.72 
.61 
.40 
.82 

2.96 
.65 

1.65 
.86 
.78 



2,740 



245 



494 



.785 



ia67 



MAQVOKETA RIVER BBLOW XOTTTB OF VORTB FORK OF XAQT70KETA RIVER, HEAR 

XAQXrOKETA, IOWA. 

Location.— In eouthweet comer of NE.J sec. 17, T. 84 N., R. 3 E., at Bridgeport 
Bridge, 3 miles northeast of Maquoketa, Jackson County, 1,200 feet above mouth 
of Mill Creek, and 2 miles below mouth of North Fork of Maquoketa River. 

Drainaob abba. — 1,600 square miles (measured on map issued by United States 
Geological Survey, scale, 1 to 500,000). Drainage area at mouth, 1,960 square 
miles. 
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Rboobds availablb.— Septemb^ 1, 1913, to September 30, 1918, ezc^t October, 
1914, to March 20, 1915, when station was temporarily discontinued. 

Gaoe. — Chain gage attached to down stream handrail of bridge 100 feet from right 
abutment; read by John Strodthoff. 

DiscHABQB MBASUBBMENTS. — ^Mado from bridge to which gage is attached. 

Channel and contbol. — ^Bed of stream composed of sand; shifting. Two channdft 
at all stages up to 12 feet, when there is overflow under pile-trestle approach on 
left side. 

ExTBEHEs OF DiscHABOE.— Maximum stage recorded during year, 15.4 feet, Febru- 
ary 15, affected by ice; minimum stage recorded 1.75 feet, November 25 and 27 
(dischaige, 294 second-feet.) Prior to 1918: Maximum stage about 23.5 feet, 
probably in 1905 (discharge, about 24,300 second-feet). 

Divebsions. — ^None. 

Regulation. — None. 

Agcubact. — Stage-discharge relation not permanent. Two rating curves used 
diuing 1918; October 1 to December 4, and June 5 to September 30, well defined 
between 300 and 20,000 second-feet; February 16 to June 4, well defined between 
300 and 20,000 second-feet. Gage read once daily to hundredths. Daily dis- 
charge ascertained by applying daily gage heights to rating table, except for 
days when gage was not read, for which the discharge was interpolated. Decem- 
ber 4 to February 15 and February 21 to 23, stage-discharge relation affected 
by ice; discharge not determined. Open-water records good. 
The following discharge measurement was made by Bolster and (jregg: 
March 27: Gage height, 2.23 feet; discharge, 505 second-feet. 

Daily discharge, in second-feet, of Maquoketa River below moiUh of North Fork of Maquo- 
keta River, near Maquoketa, Iowa, for the year ending Sept, SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Feb. 


Mar. 


Apr. 


May. 


June. 


Julijr. 


Aug. 


S^ 


1 


324 
294 
324 
324 
324 

309 
334 
309 
294 
309 

309 
324 
324 
332 
339 

324 
339 
339 
339 
355 

324 
339 
324 
324 
339 

370 
386 
386 
386 
370 
370 


839 
355 
339 
339 
355 

339 
339 
339 
324 
824 

339 
339 
324 
324 
324 

824 
324 
324 
339 
809 

324 
324 
324 
309 
294 

309 
294 
324 
339 
839 


309 
324 
339 
309 




2,160 
1,700 
2,500 
3,000 
2,750 

2,570 
1,650 
1,220 
1410 
1,220 

765 


439 
439 
422 

388 
388 

372 
456 
492 
474 
422 

405 
405 
372 
372 
356 

372 
405 
439 
422 
422 

422 
439 
439 
439 
439 

439 
405 
439 
422 
422 


405 
406 
388 
372 
372 

356 
466 
405 
439 
511 

675 
652 
632 
530 

474 

456 

422 

2,280 

3,130 

1,430 

1,060 
909 
3,000 
1,980 
3,510 

2,450 
1,590 
2,750 
3,220 
1,980 
1,430 


1,270 
1,270 
1,060 
6,050 
6,430 

3,160 
2,130 
1,710 
1 330 
1,120 

1,020 
879 
786 
697 
615 

577 
577 
540 
540 
741 

927 
879 
741 
655 
655 

927 
786 
879 
786 
786 


1,220 

1,020 

741 

655 

615 

879 

879 

1,280 

1,380 

1,020 

832 
655 
615 
577 
540 

500 

1,000 

1,330 
1,280 
832 
615 
577 
452 


469 
453 
419 
410 
402 

402 
386 
870 
355 
355 

355 
355 
339 
355 
577 

677 
2,380 
4,400 
1,770 
1,120 

879 
741 
055 

615 

677 

540 
501 
469 
452 
4S3 
522 


486 


2 


G& 


3 


419 


4 


419 


5 


419 


6 






402 


7 




402 


8 




386 







386 


10 


1 


370 


u 






43S 


12 







860 

959 

3,920 

3,190 

1,760 
1,410 
1,060 
1,010 
959 

860 
719 
632 
590 
570 

531 

m 
\n 

456 
456 
422 


57? 


13 







577 


14 







4S6 


15 




' 


460 


16 


'.'.'.'.'.'.'.'. 


3,320 
1,820 
1,220 
1,160 
1,060 


43S 


17 


408 


18 


402 


10 


370 


20 


370 


21 


870 


22 






355 


23 






355 


24 




2,570 
4,960 

5,240 
5,240 
3,320 


355 


25 


355 


26 


355 


27 


355 


28 


SS) 


29 


839 


30 






339 


31 



















NOTK.— Discharge interpolated Oct. 14, Nov. 22, Mar. 17 and 36, Apr. 24, May 12, Aug. 4, Sept. 15. Dis- 
charge Mar. 8. July 16 to 25, estimated from discharge at Cedar Rapids and Janesville, and tram cUmalo- 
logic data. Stage-discharge relation affected by ice Dec. 4 to Feb. 15 and Feb. 21 to 23; discharge not 
determined. 
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Monthly di»charg4 of Maquoieta River near Maquoleta^ lovxiyfar the year ending Sept. SO, 

1918. 
praiiutge area, 1,800 square mileB.] 



MqdUu 



Discharge in seoood-leet. 



V^tI tii"?" 



^1*^*1 1 1"^, 



Mean. 



Per 

square 
mile. 



Run-off 
(depth in 
inches). 



Oetober... 
November. 
February.. 
March 

^::;::: 

Jane. 

July 

Aagmt — 
September. 



386 


394 


355 


294 


5,240 




3,920 


422 


492 


356 


3,510 


356 


6,430 


540 


1,380 


452 


4,400 


339 


677 


339 



335 

328 

2,990 

1,350 

419 

1,210 

1,350 

758 

731 

405 



0.209 
.205 

1.87 
.844 
.261 
.756 
.844 
.474 
.457 
.253 



0.24 
.23 
.69 
.97 
.29 
.87 
.94 
.55 
.53 
.28 



BOCK BIVER AT AFTOV, WIS. 

Location. — On line between sees. 22 and 27, T. 2 N., R. 12 E., at highway bridge in 
Afton, Rock County, 9 miles above Illinois State line. Bass Creek enters from 
right three quarters of a mile below station. 

Drainaqb abea. — 3,190 square miles (measured on map issued by Wisconsin Geo- 
logical and Natural History Survey, edition of 1911; scale, 1 inch—6 miles). 

Rkcords availablb. — February 5, 1914, to September 30, 1918. 

Gaoe. — Chain gage fastened to downstream side of bridge; read by Albert Engelke, 
and Leslie Seales. 

DiscHABOE MEASUBEMENTS. — Made from downstream side of bridge, or by wading. 

Channel and contbol. — Banks medium high, and will not be overflowed to any 
extent at flood stages. Bed composed of gravel and clean silt; practically perma- 
nent. Control not well defined. 

Extremes of dischaboe. — ^Maximum stage recorded during year, 10.51 feet at noon 
March 26 (discharge, 12,700 second-feet); minimum stage 0.94 feet at 8.30 p. m. 
August 4 (discharge, 612 second-feet). 

1914-1918: Maximum discharge recorded, 10.51 feet at noon March 26, 1918 (dis- 
charge, 12,700 second-feet) ; minimum stage recorded 0.5 foot at 7 a. m., August 16, 
1914 (discharge, approximately 459 second-feet). 

IcB. — Stage-discharge relation seriously affected by ice. 

Regitlation. — Operation of power plants at Janesville and above causes fluctuations 
at gage during low stages. 

AocuRACY. — Stage-discharge relation permanent. Rating curve well defined between 
638 and 12,700 second-feet. Gage read twice daily to hundredths. Daily dis- 
charge ascertained by applying mean daily gage height to rating table, except 
for periods when stage discharge relation was affected by ice, for which it was ascer- 
tained by applying to rating table mean daily gage heights corrected for ice effect 
by means of discharge measurements, observer's notes, and weather records; 
daily discharge interpolated September 28-30 when gage was not read. Open- 
water records excellent, except at extreme low stages, when they are fair; winter 
records fair. 

DiMcharge measurements of Rock River at Afton, Wis., during the year ending Sept, SO, 1918. 



I>st«. 



Made by— 



Oaw 
heiSit. 



Dis- 
charge. 



Jan. 8« 
Feb. «• 
Mar. 96 



W.O.Hoyt... 
T. O. Bedioid. 
W. O. Hoyt... 



Feei. 
3.22 
2.07 
10.61 



8ec-ft, 
1,030 
820 

12,700 



« Complete ioe eover at measozlng section, incomplete at control. 
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DaUy dMuBrge, in seeond-feei, of Bock River at AfUm^ W%$,,for the year ending Sept SO, 

1918. 



Day. 



Oct. Nov. Deo. Jan. Feb. Mar. Apr. May. June. July. Aiig. gept 



1.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26. 
27. 
28. 
28. 
30. 
31. 



1,170 
1,110 
1,170 
1,080 
1,140 

1,100 
946 

1,100 
990 

1,110 

1,060 

1,070 

1,040 

960 

900 

905 
1,110 
1,110 
1,140 
1,070 

1,230 
1,230 
1,400 
1,430 
1,320 

1,660 
1,820 
1,900 
1,980 
2,400 
3,140 



2,850 
3,240 
2,760 
3,040 
3,140 

2,940 
2,940 
2,670 
2,580 
2,760 

2,400 
2,760 
2,490 
2,310 
2,310 

2,140 
2,140 
2,060 
2,060 
1,980 

1,980 
1,980 
2,060 
1,540 
1,460 

1,540 
1,580 
1,500 
1,540 
1,620 



1,500 
1,460 
1,500 
1,430 
1,400 

1,360 
1,350 
1,340 
1,330 
1,300 

1,290 
1,280 
1,270 
1,280 
1,280 

1,270 
1,270 
1.270 
1,280 
1,280 

1,270 
1,250 
1,230 
1,200 
1,170 

1,150 
1,140 
1,110 
1,080 
1,060 
1,010 



1,010 
730 

1,230 
910 
905 

888 

1,000 
915 

1,060 
915 

940 
735 
730 
860 
880 

905 
875 
770 
770 
820 

906 

765 
825 
950 
865 

800 
775 
860 
880 
735 
715 



935 
945 
735 
750 
845 

780 
850 
840 
865 
835 

855 

855 

875 

1,400 

2,060 

1,540 
1,410 
1,110 
1,060 
1,090 

1,110 
1,080 
1,100 
1,140 
3,800 

3,920 
3,680 
4,040 



3,450 
8,240 
4,280 
4,520 
5,810 

5,810 
5,200 
5,550 
6,210 
6,210 

6,630 
8,030 
9,500 
10,900 
8,920 

8,730 
9,110 
9,900 
10.300 
10,700 

11,600 
12,300 
12,500 
12,700 
12,700 

12,700 
12,500 
12,300 
12,500 
U,600 
11,200 



10,700 
10,700 
10,300 
10,100 
8,920 

8,550 
8,370 
8,200 
7,870 
7,060 

6,630 
6,210 
5,680 
5,420 
5,160 

4,900 
4,640 
4,520 
4,640 
4,400 

3,920 
3,920 
4,040 
4,280 
4,040 

3,560 
3,340 
3,450 
3,040 
8,240 



3,240 
2,760 
2,850 
2,670 
2,490 

2,940 
3,040 
2,760 
2,850 
3,240 

2,850 
2,670 
2,760 
2,670 
2,580 

1,400 
2,490 
2,400 
2,490 
2,670 

2,400 
3,240 
5,290 
2,940 
3,140 

2,040 
3,240 
3,240 
3,140 
3,040 
3,040 



2,940 
2,860 
8,040 
2,940 
2,850 

2,760 
2,760 
2,580 
2,140 
3,040 

1,980 
1,820 
2,060 
1,540 
1,430 

1,400 



985 
1,040 

1,140 
995 
8S6 
975 

1,040 

1,100 
1,100 
1,060 
1,060 
1,060 



1,040 
1,000 
1,070 
1,020 
1,140 

1,080 
1,000 
1,060 
1,060 
1,230 

1,170 
1,060 
1,000 
995 
1,030 

970 
985 

760 
779 
815 

737 
742 
706 
724 
733 

733 
706 
660 

sn 

1,000 
917 



848 
719 
674 
666 

811 

803 

no 

751 
678 
755 

038 

606 
737 
756 
683 

714 
710 
647 
835 
674 

710 
737 
701 
701 
710 

710 
719 
719 
710 
719 



719 
791 ; 
721 
710 
Hf I 

710 I 
719 
701 I 
714 
7B 

738 
737 
728 

n9 

719 

742 
733 
738 

719 ! 
719 I 

721 

731 i 

736 

714 

738 

TT 
741 

748 
746 
746 



Note.— StagoKiJachaise relation affected by ioe Deo. 5 to Feb. 26. Oage not read S^t. 28^ diarhaiy 
interpolated. 

Monthly diecharge of Rock River at Afton, Wis. Jor the year ending Sept. 30, 1918. 
[Drainage area, 3,190 square miles.] 



Month. 



Discharge in 8ecoDd4Bet. 



Maximam. 



MltilTni^Tn , 



Per 
square 
mile. 



(depthin , 

I 



October 

November. . 
December.. 

January 

February... 

March 

April 

May 

June 

July 

August 

September.. 



3,140 
3,240 
1,500 
1,230 
4,040 
12,700 
10,700 
5,200 
3,040 
1,230 
848 
746 



946 

1,460 

1,010 

715 

735 

3,240 

3,040 

2,400 

898 

660 

638 

701 



1,320 
2,280 
1,270 

sn 

1,450 

8,960 

5,980 

2,920 

1,750 

928 

720 

725 



a 414 
.715 
.308 

.273 
.455 
2.81 
1,87 
.915 
.549 
.291 
.236 
.227 



.80 

.48 ; 

Lfl6 I 

.61 
.34 

.3S i 

.3S : 



The year. 



12,700 



2,440 



.785 



laas 



ROCK RZVS& AT &OCKFORD, ILL. 

Location. — In sec. 34, T. 44 N., R. 1 E., at highway bridge at Nelson Avenue, Rock- 
ford, Winnebago County, 1 mile below mouth of Kent Greek. 

Drainaoe abea. — 6,520 square miles. 

Records available. — July 30, 1914, to September 30, 1918. 

Gage. — Chain gage attached to upstream side of bridge; read by Winston BuzrowB. 

Discharge measurements. — ^Made from upstream side of bridge. 

Channel and control. — Coarse gravel and rock; may shift in hi^ stages. 

Extremes of discharge.— Maximum stage recorded during year, 11.3 feet at 8 a. m. 
March 14 (dischaige, 24,600 second-feet); minimum stage, 0.78 foot at 6 p. m. 
July 28 (discharge, 840 second-feet). 

1914-1918: Maximum stage recorded, 15.6 feet February 15, 1915 (dischaige 
not determined because of backwater from ice); mftyim^m open-wator stage 
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recorded 13.0 feet March 30 and 31, 1916 (duchaige, 32,000 second-feet); minimum 
discharge recorded, 483 second-feet August 9, 1914. 

Regulation. — Operation of power plant at dam 2 miles upstream in Rockford causes 
slight fluctuation at gage. During low stages water is stored at night for use in 
manu^turing plants during day. 

AccuKACT. — Stage-dischaige relation changed during high water in February; seri- 
ously a£fected by ice during winter. Rating curve used to February 14 iairly 
well defined; curves \med after that date fiurly well defined above 1,040 second- 
feet. Gage read to hundredths twice daily. Daily discharge ascertained by 
applying mean daily gage heights to rating tables, except for period when stage- 
dischazge relation was affected by ice, for which it was determined from gage 
heights, observer's notes, weather records, and records of flow of Rock River at 
Aiton, Wis. Records good for medium and high stages during open-water periods; 
probably somewhat too large for low stages during October, Jime, and July, on 
account of gage readings having been taken diuing day, when flow, due to regu- 
lation at dam, was somewhat greater than during night; winter records poor. 

Discharge meaturemenU^ of Rock River at Rockfcfrd, lU.^ during the year ending Sept, 

SO, 1918. 
[Made by H. C. Bedanan.] 



Date. 


A 


Dto- 
charge. 


Date. 


hJ^t. 


Div 
charge. 


Nov. 7 


Tttt. 
4.24 
4.10 


4,470 


July 31 


Tut. 
2.40 
1.00 


Sec-ft. 
2,000 
1,300 


May 8 


Aug. 18 







Daily discharge j in second-Je^, of Rock River at Rock/ord, 111., for the year ending Sept. 

30, 1918, 



Day. Oct. Nov. Dec. Jan. Feb. Ifar. Apr. Hay. June. July. Aug. Sept. 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
28. 
34. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



1,4M 
1,660 
1,700 
1,980 
2,100 

2,100 
1,980 
2,230 
2,500 
2,640 

3,500 
2,600 
2,640 
2,790 
2,940 

2,940 
2,640 
2,500 
2,230 
1,960 

2,100 
2,500 
3,790 
2,940 
3; 100 

3,270 
3,810 
4,000 
4,000 
4,200 
4,400 



4,400 
4,610 
4,820 
4,610 
4,610 

4,610 
4,610 
4,820 
5,240 
5,240 

5,090 
4,610 
4,200 
4,000 
4,000 

3,620 
3 440 
8,270 
3,270 
3,270 

3,270 
3,270 
8 100 
2,940 
2*790 

2,940 
2,940 
2,640 
2,640 
2,500 



2,600 
2,360 
2,360 
2,640 
2,640 

2,790 
2,940 
3,100 



2,860 



2,230 



1,920 



2,500 



1,670 



2,280 



22,600 

20,300 
18,800 
17,300 
16,400 
15,900 

14,800 
14,200 
11,500 
10,200 
14,500 

17,300 
16,400 
15,900 



16,400 
16,200 
16,900 
18,200 
19,700 

18,200 
17,900 
17,600 
17,300 
17,000 

18,200 
19,700 
22,200 
24,200 
22,200 

20,600 
20,300 
19,700 
19,400 
19,100 

18,200 
17,600 
17,300 
16,200 
15,000 

14,200 
13,400 
12,000 
10,700 
9,680 
9,940 



9,940 
10 200 
10,200 
10,500 
10,500 

10,700 
10,200 
9,680 
9,430 
8,030 

8,680 
8,430 
8,190 
7.710 
7,470 

7,230 
7,000 
6,540 
6,540 
6,320 

6,100 
6,880 
6,660 
5,450 
5,340 

6,030 
4,820 
4,610 
4,610 
4,400 



4,210 
4,030 
4,210 
4,030 
3,860 

3,860 
3,860 
4,400 
4,820 
4,610 

4,400 
4,610 
4,610 
4,210 
3,860 

4,210 
4,820 
6,450 
6,240 
6,060 

6,880 
6,320 
6,880 
6,100 
6,320 

6,100 
6,240 
6,450 
5,660 
6,880 
6,320 



1,640 
1,840 
1,840 
1,640 
1,640 

1,460 
1,160 
1,370 
1,640 
1,740 

1,640 
1,640 
1,740 
1,640 
1,640 

1,640 
1,540 
1,740 
1,840 
1,740 

1,290 
1,450 
1,640 
1,740 
1,460 

1,220 
1,040 
880 
1,100 
1,220 
1,460 



1,640 
1,640 
1,460 
1,160 
1,640 

1,640 
1,840 
1,640 
1,640 
1,460 

1,220 
1,370 
1,370 
1,540 
1,640 

1,640 
1,640 
1,290 
1,460 
1,290 

1,450 
1,460 
1,370 
1,370 
1,220 

1,220 
1,220 
1,290 
1,370 
1,290 
1,290 



1,220 
1,290 
1,370 
1,460 
1,460 

1,640 
1,540 
1,040 
1,200 
1,460 

1,460 
1,450 
1,640 
1,840 
1,740 

1,740 
1,740 
1,540 
1,540 
1,640 

1,640 
1,290 
1,290 
1,290 
1,370 

1,373 
1,220 
1,290 
1,100 
1,160 



NoTS.— Discharge Dec 9 to Feb. 14 estimated, because of ice, from gage heights, observer's notes, weather 
records, and flow of Rock River at Afton, Wis. Braced figures show mean discharge for periods included. 

1688^—21— wsp 475 7 
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SURFACE WATER SUPPLY, 1918, PART V, 



MorUhiy dUcharge of Rock River at Rockford, lU.^ for the year enSmg Sept, SO, 1918, 

pndiuige area, 6,520 square miles.] 





Disdiarge in seoQod-feet. 




Month. 


Maximum. 


Minimum. 


Mean. 


Per 
square 


Oetober 


4,400 
6,340 


1,450 
2,600 


3,680 
3,840 
2,680 

i,no 

9,220 
17,300 
7,640 
4,970 
3,950 
1,610 
1,420 
1,430 


0.4U 

.589 

.411 

.206 

1.41 

3.64 

1.16 

.762 

.453 

.232 

.218 

.219 


0.47 


November 


.« 


December 


.47 


January r 






.M 


Febnwtfy 


22,600 
24,200 
10,700 
6,320 
6,100 
1,840 
1,840 
1,840 




1.47 


March 


9,680 
4,400 
3.860 

880 
1,160 
1,040 


3.04 


Aiwll 


1.9 


iSy!::::::::::::::::::::::::::::::::::::....:: 


.81 


June ..^„,. 


.10 


July 


.27 




.25 


September 


.34 






The year 


24,200 


880 


4,760 


.730 


9.88 







BOCK BIVZ& AT LYVDOV, ILL. 

Location. — In sec. 21, T. 20 N., R. 5 E., at highw&y bridge known as Lyndon Bridge, 
in eastern part of Lyndon, Whiteside County, 10 miles above Rock Creek and 20 
miles below dam at Sterling. 

Drainage abba. — 9,010 square miles. 

Recobds available. — November 24, 1914, to September 30, 1918. 

Gage. — Chain gage attached to bridge; read by John Shepard until August 8 and by 
George Cady thereafter. 

DiscHABOE MEA8UBEMENT8.— Made from downstream side of bridge. 

Channel and contbol. — Gravel; may shift. 

EzTBEMES OF DISCHABOE. — Maximum stage recorded during year, 19.6 feet Februaiy 
16 (discharge not determined because of backwater from ice); maTimum open 
water stage recorded, 14.4 feet at 6 a. m. March 16 (discharge, 28,600 second-feet); 
minimum stage recofdod, 3.72 feet at 7 a. m. September 27 (dischaige, 536 second- 
feet). 

1915-1918: Maximum stage recorded, 19.6 feet February 16, 1918 (dischaige not 
determined because of backwater from ice) ; maximum open-water stage recorded, 
17.0 feet March 28, 1916 (discharge, 39,500 second-feet); minimum stage, 3.72 
feet September 27, 1918 (discharge, 536 second-feet). 

DrvEBSiONS. — ^Water is diverted at Sterling dam to feed Illinois and Mississippi canal; 
probably averages about 100 second-feet. 

Regulation. — ^Flow past gage is regulated by power plants in city of Sterling and 
above. 

AccuBACT. — Stage-dischaige relation practically permanent; seriously a£fected by 
ice during winter. Rating curve well defined above 1,030 second-feet. Gage 
read to hundredths twice daily. Diurnal fluctuation at gage rather laige durii^ 
low stages. Daily dischaige ascertained by applying mean daily gage height to 
rating table, except for period when stage-dischaige relation was affected by ice, 
for which it was ascertained from gage heights, observer's notes, weath^ records, 
and records of flow of Rock River at Rockford, 111., and Afton, Wis., dischaige 
interpolated for several days March 1-20. Records good for medium and high 
stages and fair for low stages, during oi)en-water period; winter records poor. • 
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Diaeharge meagurements of Rock River at Lyndon, III., during the year ending Sept. SO. 

1918. 





[Hade by H. 


C. Beckman.] 






Date. 


helgM. 


Dis- 
cbarge. 


Date. 


A. 


Dte- 

diarge. 


NoT.9 


Feet. 
6.48 
6.48 
6.63 


aet,-ft. 
4,430 
4,490 
4,540 


Aug. 9 


Fut. 
4.42 
4.83 


1,000 
1,«0 


9 


9...:;;:;;;.;;;;::;;;; 


Maye 









Daxty discharge, in second-feet, of Rock River at Lyndon, IU.,for the year ending Sept. SO 

1918. 



Day. i 



1. 
2. 
3. 
4. 

5, 

0. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22 
23 
24. 
25. 

28 
27 
28 
29. 
30 
31. 



2 
2 
2 
2 

2,41 

2,500 
2,340 
1,180 
2,500 
2,500 

2,500 
2,500 
1,610 
2,030 
2,500 

2,500 
3,080 
6,360 
3,770 
3,770 

3,030 
3,210 
3,210 
2,850 
2,670 

2,670 
3,770 
3,770 
3,960 
4,740 
4,540 



u,«»uv 


•,ww 


3,040 


2,340 


«*,awv 


AA,«W«/ 


■», fW 


W,A«W 


«, AOU 


X,#IU 


4,940 


3,210 






23,600 


11,200 


4,940 


4,640 


1,880 


1,300 


4,940 








25,400 


10,500 


4,740 


4,640 


2,340 


1,740 


4,740 








23.800 


10,200 


4,150 


4,540 


2,030 


1,300 


4,740 








22,200 


10,000 


4,540 


4,160 


8,030 


1,480 


4,540 








19,200 


9,500 


6,200 


4,540 


1,130 


1,480 


3,960 








19,000 


9,250 


0,410 


4,840 


1,740 


1,360 


4,540 








18,800 


8,750 


4,640 


4,340 


2,180 


1,610 


2,850 


3,950 






19,400 


8,000 


6,150 


4,180 


2,180 


1,640 


5,150 






19,900 


7,760 


4,940 


3,960 


2,340 


1,420 


4,150 




2,670 


26,000 


24,200 


7,630 


4,940 


3,770 


1,090 


1,740 


3,960 








28,600 


7,280 


4,940 


2,850 


2,180 


1,610 


3,770 








25,400 


7,060 


4,640 


3,390 


1,300 


2,180 


3,390 








24,000 


6,410 


4,540 


3,390 


2,340 


2,340 


3.580 








22,600 


6,620 


4,340 


2,500 


1,880 


3,030 


3,580 








22,000 


6,410 


4,740 


2,500 


2,030 


2,030 


3,030 








21,500 


6,900 


.6,150 


2,180 


2,340 


1,880 


3,390 








21,000 


6,830 


4,340 


2,500 


2,180 


2,030 


2,670 








19,900 


6,620 


6,360 


2,340 


930 


2,030 


3,030 








18.800 


6,410 


6,830 


2,030 


2,340 


1,880 


3,210 






26,800 


17,800 


6,200 


7,280 


1,360 


2,340 


2; 180 


3,210 


3,380 


2,670 




17,100 


6,200 


7,760 


2,340 


1,880 


1,680 


3,030 








15,700 


5.990 


8,250 


2,180 


1,480 


1,420 


3.030 








16,800 


5,990 


7,520 


3,030 


2,670 


1,740 


2,670 








15,700 


5,570 


7,520 


2,340 


1,610 


1,240 


3,030 








15,100 
14,200 


6,360 


6,200 
0,200 


2,670 


2,030 
1,300 


ilsoo 

1,480 



1.540 
1,640 
960 
1,010 
3,030 

1,420 
1,130 
1,610 
1,360 
1,300 

1,740 
1,740 
1,420 
1,480 
2,180 

1,740 
1,640 
1,740 
1,300 
1,880 

2,000 
610 
765 

1,680 



Note.— Discharge, Mar. 1, 4, 6, 8. 11,13, 16, 18, 20 and 21 interpolated, for lack of gage-height record; esti- 
mated Dec. 7 to Feb. 28, becatue of ice, from gage heights, observer's notes, weather records, and reocrds of 
flow of Rock River at Rockford, 111., and Afton, wis. Braced figures show mean daily disdmrge for period 
inchided. 

Monthly discharge of Rock River at Lyndon, IU.,for the year ending SepJ^, SO, 1918. 
[Drainage area, 9,010 square mUes.] 



Month. 



Discharge in second-feet. 



Maximum. 



MinimiiTn 



Mean. 



Per 

square 
mile. 



RunHiff 
(depth in 
inches). 



Ootober.... 
November.. 
December.. 
January.... 
FelMiiary... 
March 

June 

July 

August 

September . 



6,360 
6,360 



1,180 
2,670 



28,600 
13,900 
8,250 
6,780 
3,080 
3,080 
3,030 



14,200 
6,360 
4,160 
1,360 

030 
1,240 

610 



2,960 
3,020 
3,560 
2,790 
17,800 
20,500 
8,320 
5,560 
3,580 
1,990 
1.720 
1,520 



a329 
.436 
.396 
.310 
1.98 
2.28 
.923 
.616 
.397 
.221 
.191 
.169 



a38 
.49 
.40 
.30 
2.00 
2.68 
LOS 

.n 

.44 
.26 
.22 

.19 



The year. 



610 



6,110 



.678 



9.22 
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SURFACE WATER SUPPLY, 1918, PART V. 



PECATOVIC A SnrXR AT DILL. WIS. 

Location.— In sec. 6, T. 1 N., R. 6 E., at Dlinois Central Railroad bridge at Dill 
(Ramona poet office), Green County, 1 mile below junction of East and West 
branches of Pecatonica River and 9 miles above lUinois State line. 

Drainage area. — 959 square miles (measured on map issued by Wisconsin Geokgicftl 
and Natural History Survey, edition of 1911; scale, 1 inch = 6 miles). 

Records available. — ^February 9, 1914, to September 30, 1918. 

Gage.— Chain gage fastened to downstream side of bridge; read by S. A. Fnnk. 
Prior to August 2, 1916, vertical staff gage on left abutment. 

Discharge m basurem snts. — ^At low and medium stages made from upstream aide of 
highway bridge about 400 feet above gage; during extremely high water con- 
siderable water overflows to left of highway bridge and measurements are made 
from railroad bridge to which gage is attached. 

Channel AND CONTROL. — Bed composed of sand and mud; undoubtedly shifting. 
Banks only medium height and will be overflowed at flood stages. Except daring 
extreme flood stages all water pasMS under railroad bridge to which gage is fastened. 
There is little fall in river below the gage and no well defined control. 

Extremes of discharge. — ^Maximum stage during year, 13.25 feet at 9 a. nu Feb- 
ruary 28 (discharge, about 5,850 second-feet); minimum stage, 0.60 foot, at 5 p. m. 
September 9 (discharge about 176 second-feet). 

1914-1918: Maximum stage, 19.1 feet March 27, 1916, determined bom flood 
marks by leveling (dischai^, approximately 13,100 second-feet); minimnm 
stage September 9, 1918 (estimated discharge, 176 second-feet). 

Ice. — Stage-discharge relation affected by ice. 

Regulation. — Operation of dams at Argyle, on East Branch of Pecatonica River, and 
at Darlington, on West Branch of Pecatonica River, cause little if any diuniil 
fluctuation at gage. 

Accuracy. — Stage^ischarge relation apparently permanent, throughout the year. 
Rating curve fairly well defined between 176 and 1,520 second-feet; poorly de> 
fined between 1,520 and 6,000 second-feet. Extension of curve above 6,000 
second-feet is based on the flow oi Pecatonica River at Freeport, HI. Daily 
discharge ascertained by applying mean daily gage height to rating table, except 
for period when stage-dischaige relation was affected by ice, for which it wis 
ascertained by applying to rating table mean daily gage heights corrected for ioe 
effect by means of discharge measurements, observer's notes, and weather 
records. Open-water records good ; winter records subject to error. 

Discharge measurements of Pecatonica River at Dill, Wis,, during the year ending Sefi, 

SO, 1918, 



Date. 


Madeby- 


Gaeo 
Height. 


Dis- 
charge. 


1 

Date. 


Made by- 


tSSk. cbarr* 


Nov. 9 


B. B. Kilgore 


Feet. 
L22 
1.34 
L74 


'"Ik 

244 
216 


May 28 
Aug. 18 


T.O.Bedford 


2.64 
L50 


*^ft. 


Jan. 4fl 


W. 0. Hoyt 


W.G.Hoyt. 


900 


Feb. 8a 


T.G.Bedford ; 













a Complete ioe oorer at oootrol and measuring seotion. 
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DaHy disdiarge^ in seeoitd-feetf ofPecaUmica River at DiU^ Wis, ^ for the year ending SepL 

SO, 1918. 



Day. 



Oct. Nov. Deo. Jmn. F«t>. Mm*. Apr. May. Jane. July. Aus. Sept. 



1. 
2.. 
3. 
4. 
6. 

6. 
7- 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
30. 

21. 
23. 
23. 
34. 
26. 

25. 
27. 
28. 
29. 
30. 
31. 



383 
283 
283 
294 
294 

283 



283 
283 

294 
306 
316 
305 
306 

a06 
316 
340 
338 
328 

305 
294 
316 
328 
353 

390 
448 
480 
377 
353 
352 



340 
840 

838 
838 
316 
316 
306 

305 
305 
305 
305 
306 

ao6 

306 
394 
394 
283 



373 
373 
373 

273 
372 
373 
383 



373 
373 
372 
373 

361 
261 
261 
330 
330 

330 
236 
350 
250 
350 

250 
250 
250 
250 
260 

335 
390 
400 
390 
366 

335 
390 
275 
346 
335 
335 



235 
235 
240 
340 
346 

346 
346 
246 
246 
246 

240 
240 
240 
240 
236 

286 

236 
236 
230 
230 

230 
230 
230 
230 
225 

225 
230 
230 
236 
230 
230 



230 
225 
226 
226 
220 

230 
316 
315 
225 
235 

290 

306 

920 

1,720 

2,330 

2,S80 
2,880 
2.510 
2,150 
1,520 

1,160 

950 

825 

1,880 

3,630 

4,480 
6.680 
6,830 



6,400 
4,800 
4,560 
4,330 
4,680 

4,380 
3,S30 
2,880 
1,800 
1,720 

1,680 
1,920 
2.980 
6,060 
4,860 

3,780 
2,600 
2,330 
2,330 
2,150 

1,840 

1,560 

900 

780 

586 

418 
390 
364 
362 
340 
340 



340 
328 
338 
316 
306 

316 
353 
352 
838 

316 

305 
294 
394 
394 



394 
306 
340 
364 
364 

364 

364 
364 
328 
305 



328 
352 



310 
316 
294 
283 
294 

306 
316 
316 
328 
352 

340 
316 
283 
283 
272 

272 
261 
433 
686 
662 

377 
3,060 
2,330 
1,040 

624 

550 
686 
740 
586 
497 
433 



404 
404 
890 
364 

840 

328 
328 
328 
316 
340 

316 
294 
272 
250 
244 

242 

240 
240 
242 

248 

250 
261 
250 
250 
261 

305 
340 
294 
272 
294 



352 
864 
294 
283 
283 

272 
394 
272 
250 



316 
283 
350 
350 
350 

972 
294 
283 

272 
261 

350 
244 
284 
244 
250 

272 
272 
272 
272 
261 
234 



214 
230 
236 
336 
332 

338 
318 
305 
186 
199 

363 
550 
283 
306 



972 
294 
283 

272 
261 



230 
313 
314 

313 
310 
197 
190 
308 
210 



210 
210 
212 
206 

210 

210 
206 
199 
182 
196 

210 
226 
230 
242 
228 

224 

220 
226 
210 
194 

197 
201 
206 
210 
208 

206 
206 
210 
210 
210 



NOTS.— Stag»<U9oliBrge retotkn affected by ice Dec. 13 to Feb. 20. 

Monthly discharge o/Pecatonica River at Dill^ Wis., for the year eroding Sept. SO, 1918, 
[Drainage area, 959 square miles.] 





Discharge in second-feet. 


Run-Off 


Montli. 


Va*^lP'*TP T 




Mean. 


Per 

square 
mile. 


October 


480 

340 

400 

246 

6,820 

6,400 

364 

3,080 

404 

364 

550 

242 


283 
272 
226 
225 
216 
340 
283 
261 
240 
234 
186 
182 


322 
301 
376 
336 
1,580 

323 
671 
297 
274 
248 
211 


0336 
.314 
.288 
.246 
1.66 
2.55 
.337 
.505 
.310 
.386 
.259 
.230 


0.89 




.36 


D«oember 


.33 


January 

February 


.38 
1.72 


March - 


2.94 


Ami] 


.38 


i2^:::::::::::.:.; 

June 

July 

August 

September 


.69 
.85 
.38 
.30 
.36 


The year *. 


5,820 


182 586 


.611 


8.31 



PBOATOinOA &IVBB AT FREBPORT. ILL. 

Location. — In sec. 32, T. 27 N., R. 8 E., at highway bridge at Hancock Avenue, 
half a mile east of Illinois Central Railroad station at Freeport, Stephenson 
County, and 2 miles above mouth of Yellow Creek. 

Dkainaob abba. — 1,330 square miles. 

Records available. — September 10, 1914, to September 30, 1918. 

Gage. — Chain gage attached to upstream side of bridge; read by W. C. Krueger. 

Discharge measurements. — ^Made from upstream side of bridge. 

CfLAyAVL AND coNTBOL. — Bed composed of sand and silt; likely to shift. Leit 
bank of only medium height and is overflowed during high water; at stages above 
about 16.0 feet part of the flow passes over left bank and through East Freeport. 
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ExTREMSs OF DiflCHABQB.—Maxiimiin Btage lecofded during year, 16.4 feet at 4 
p. m. February 15 (discharge, 6,880 aecond-feet); miniimini stage, 3.0 feet at 
6 p. m. September 7 (discharge, 208 second-feet). 

1914-1918: MaTimum stage recorded, 19.4 feet March 28, 1916 (discharge, 17,000 
second-feet); miniimini stage, 3.0 feet September 7, 1918 (discharge, 208 second- 
feet). 

Rboulation. — ^A dam and power plant three-quarters of a mile upstream regukte 
flow past gage. Only slight diurnal fluctuation is noticeable. 

AocuBACT. — Stage-dischaige relation changed during year; smously affected by ice 
during winter. Rating curves well defined between 620 and 6,260 second-feet 
and fairly well defined beyond these limits. Gage read to hundredths twice 
daily. Daily discharge ascertained by applying mean daily gage height to ratii^ 
tables, except for periods when stage-dischaige relation was a£fected by ice, for 
which it was ascertained by means of occasional gage heights, observer's notes, 
weather records, and flow of Pecatonica River at Dill, Wis. Open-water records 
for medium and high stages good; for low stages fair; winter records poor. 

Ducharge meaturemenU of PecaUmioa River at Freeport, III., during the year ending 

Sept. SO, 1918, 
[Made by H. a Beckman.] 



Dste. 


h2Sl 




Kov. 8 


FkeL 
8.W 
4.80 
4.10 


SiK,-fi. 


If^y? 


SSI 


July 31 


3BS 







Daily discharge^ in second-feety of Pecatonica River at Freeport, III,, for the year ending 

Sept, SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1 


324 
324 
308 
324 
324 

340 
340 
340 
324 
324 

324 
324 

340 
356 
340 

340 
372 
406 
406 
380 

372 
872 
406 
406 
424 

600 
424 
480 
600 
620 
600 


461 
442 
600 
640 
600 

480 
442 
406 
372 
372 

372 
872 
372 
372 
366 

340 
340 
372 
372 
366 

840 
340 
308 
808 
308 

203 

293 
808 
840 
840 


840 
324 
308 
308 
324 

278 
221 
248 
278 
2»3 

293 
278 
263 
210 
221 

400 


836 
820 

305 


850 

8,060 
4,360 
6,490 

6,310 
6,620 
4 880 
4,270 
3,670 

3,200 


6,970 
6,140 
5,970 
6880 
6,000 

6,120 
6 380 

!'SS 
4,000 

8,760 

2,670 
2,620 
2,880 
6,620 
6,660 

6,380 
4,770 
4,090 
8,120 
2,220 

1,470 

1140 

1,060 

801 

735 

093 
672 
632 
602 
672 
672 


614 
662 
614 
496 
496 

406 
614 
652 
672 
614 

478 
478 
442 
442 
442 

442 

442 
614 
633 
652 

614 
652 
692 
692 
652 

496 
460 
426 
425 
662 


672 
633 
614 
478 
425 

892 

478 
478 
614 
672 

632 
638 

496 
460 
442 

426 
892 
408 
633 
603 

714 
1,449 
2,670 
2,220 
i;920 

1,740 
1 860 
1,650 
1,340 
801 
714 


652 
652 
632 
612 
602 

672 
652 
633 
614 
442 

693 
736 
612 
442 
442 

408 
426 
421 
892 

876 

392 
392 
892 
876 
376 

361 
460 
672 
496 
892 


538 
496 
478 
478 
392 

442 
442 

408 
876 
408 

408 
460 
426 
376 
318 

262 
876 
376 
861 
361 

846 
832 
290 
876 
861 

361 
361 
361 
460 
876 
376 


832 
332 
376 
290 
290 

290 
304 
818 
304 

861 

302 
876 
653 
496 
425 

443 
673 
614 
443 
892 

804 
376 
861 
833 
804 

804 
804 
804 
290 
290 
804 


390 


2 


376 


8 


318 


4 


861 


5 


81S 


e 


318 


7 


356 


8 


366 





30 


10 


830 


11 


845 


12 


315 


13 


300 


14. 


845 


15 


815 


18 


35 


17 


300 


18 


370 


19 


370 


ao 


3?0 


21 


270 


22 


370 


23 


379 


24 


370 


25 


356 


as 


356 


27 


370 


28 


330 


29 


iS 


30 


STB 


31 









Note.— Discharge estimated Dec. 16 to Feb. 12 and Feb. 21-28,because of Ice, from gage hdgbts. ob- 
server'a notes, weather records, and flow of Peca t o n ica River at Dill, Wis. Braced figmeB show racui 
daily discbarge for periods indicated. 
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Monthly discharge ofPeeatomca River at Freeport^ III, y for the year ending Sept, SO, 1918. 
(Dndnage vm, 1,330 square miles.] 





Discharge In second-feet. 


Run-off 


Month. 




'ytptfpifrn. 


Mean. 


Per 

square 
mile. 


October 


620 
640 


308 
293 
210 


386 
877 
342 
320 
2.440 
8,210 
505 
860 
497 
393 
357 
285 


a290 
.283 
.257 
.241 
1.83 
2.41 
.380 
.653 
.374 
.295 
.268 
.214 


0.33 


November 


.32 


I>eoember ... ..... 


.30 


Jannftry 




.28 


Fetrtiary 


S;tS 

6« 
2,570 
735 
533 
572 
361 




1.91 


MitrrJi . ' 


572 
425 
392 
361 
262 
276 
218 


2.78 


April 


.43 


^^:. :::::::.:::::. ..:.::::: :.:....:.. 


.76 


June. - 


.43 


July 


.34 


Aag^p4 . T 


.31 


^•ptember, 


.24 






Tbeyw. ,r 


6,4go 


210 


823 


.619 


&40 







BVOAB BIVZR VXAB B&ODHSAD, WIS. 

LocATioK. — In sec. 26, T. 2 N., R. 9 E., at highway bridge 2 miles southwest of Brod- 
hoad, Green County, 12 miles above Illinois State line. Jordan Creek enters 
from right 2 miles below station, and Little Jordan Creek, also from right, 4 miles 
above. 

Dhainaqb ABBA. — 529 square miles (measured on map issued by Wisconsin Geo- 
logical and Natural ffistory Survey, edition of 1911; scale, 1 inch » 6 miles). 

Records available.— February 7, 1914, to September 30, 1918. 

Gage. — Chain gage attached to downstream side of bridge; read by Arthur Chris- 
tensen. 

DiscHABGB M EASUBBHENTS. — ^Mado from upstream side of bridge or by wading. 

Channel and contbol. — ^Bed composed of sand and gravel. Control not well 
defined. Right bank of medium height; rarely overflowed; left bank at gage 
overflows at stage of approximately 7 feet on the gage. 

ExTBBMES OF DISCHABGB. — Maximum stage recorded during year, 7.9 feet March 
14 (discharge, 4,350 second-feet); minimum stage recorded, 0.7 foot at 5 p. m. 
September 8 (discharge, approximately 54 second-feet). 

1914-1918: Maximum stage recorded, 11.4 feet September 13, 1915 (discharge, 
about 13,000 second-feet); minimum stage recorded, 0.7 foot at 5 a. m., Sep- 
tember 8, 1918 (water was undoubtedly being held at the dam); discharge detefl«- 
mined from extension of rating curve, about 54 second-feet. 

AcciTBACT. — Stage-discharge relation fairly permanent throughout the year. Con- 
trol changes somewhat with floods, but not seriously affected during 1918. Ra- 
ting curve fairly well defined between 108 and 4,500 second-feet. Gage read 
daily to quarter-tenths. Daily discharge ascertained by applying mean daily 
gage height to rating table, except for periods when stage-dischaige relation is 
affected by ice, for which it was ascertained by applying to rating table mean 
daily gage heights corrected for ice effect by means of discharge measurements, 
observer's notes, and weather records. Open-water records fair; winter records 
roughly approximate. 

Diaeharge meaturements of Sugar River near Brodhead, Wis.y during the year ending 

Sept. SO, 1918. 



Data. 


Mudeby- 


Oaee 


ohargQ. 


Date. 


Mad«by- 


Oaxe 
h«£ht. 


Dis- 
charge. 


Nov. 9 


R.B.KUffon 


Feet. 
1.02 
2.34 
2.90 


145 
182 


May 27 
Aug. 18» 


T. O.Bedfbid 


Ftet. 
2.06 
1.06 


^"■■'^ 


Jan. 4^ 


W. G. Hoyt 


W. O. Hoyt 


121 


Fob. 7^ 


T.Q. Bedford 













• Hade throogh complete ice cover. 600 feet downstream from gage. 
» Hade by wading upstream from bridge. 
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Daily discharge , in tecond-feet, of Sugar River near Brodhead, Wis.y far the year ending 

Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Deo. 


Tan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


1 


235 
222 
235 
235 
210 

197 
210 
248 
248 
248 

282 
248 
235 
185 
235 

248 
262 
322 
306 
291 

197 
276 
291 
806 
322 

370 
528 
580 
620 
545 
338 


806 
291 
291 
262 
391 

276 
276 
276 
276 
276 

235 
276 
276 
276 
276 

262 
248 
210 
248 
248 

248 
248 
248 
222 
173 

222 
222 
222 
222 
248 


248 
197 
248 
348 
248 

222 
222 
222 
173 
105 

190 
190 
185 
185 
185 

185 
190 
105 
210 
220 

235 
2S0 
250 
235 
210 

195 
185 
175 
175 
160 
150 


150 
160 
145 
145 
166 

140 
140 
130 
125 
120 

130 
120 
110 
130 
120 

100 
100 
160 
195 
70 

85 
85 
105 
95 
96 

145 
130 
160 
165 
145 
130 


140 
120 

no 

150 
140 

J75 
185 
155 
175 
130 

196 
225 
195 
305 
440 

660 
830 
965 
1,010 
965 

875 
785 
660 
785 
1,060 

1,340 
2 490 
2,420 


2,280 
2,160 
2,100 
3,070 
8,180 

2,490 
1,810 
1.440 
1.190 

785 

740 

965 

8,070 

4,350 

2,880 

1,810 
1540 
1,290 
2,160 
1,810 

1,640 
965 
645 
440 
458 

405 
388 
322 
354 
322 
291 


322 
838 
322 
376 
201 

291 
370 
338 
391 
306 

391 
376 
363 
222 
276 

262 
276 
338 
354 
262 

276 
354 
354 

306 
276 

262 
262 
262 
370 
370 


354 
854 
306 
362 
235 

276 
388 
388 
458 
458 

406 
306 
306 
291 
301 

376 
262 
354 
370 
322 

391 

875 

1,100 

660 

476 
440 
510 
458 
405 
370 


870 
838 
322 
306 
301 

391 
306 
306 
376 
306 

333 
338 
362 
276 
248 

210 
210 
348 
348 
348 

310 
248 
197 
376 
391 

306 
291 
262 
235 
210 


306 
391 
391 
310 
363 

222 

197 
235 
276 
248 

235 
210 
222 
185 
235 

235 
291 
210 
210 
210 

173 
310 
363 
310 
197 

235 
310 
128 
210 
197 
197 


222 
197 
223 
173 
235 

248 
363 
235 
310 
197 

139 
185 
348 
835 
335 

335 
335 
310 
235 
310 

310 
235 
310 

197 
130 

323 
222 
248 
222 
186 
210 


118 


2 


UO 


3 


in 


4 


186 


5 


197 


6 


ise 


7 


139 


8 


81 


9 


1S9 


10.. . 


173 


11 


83S 


12 


197 


13 


197 


14 


173 


15 


ISO 


16 


197 


17 


236 


18 


Ha 


19 


186 


20 


185 


21 


210 


22 


163 


23 


173 


24 


197 


25 


210 


20 


173 


27 


185 


28 


ISS 


29 


150 


30 


197 


31 









NoTB.— Stage-discharge relation affected by ioe Dec. 10 to Mar. 2. 

Monthly discharge of Sugar River near Brodhead, Wis., far the year ending SepL SO, 1918. 
prainage area, 539 square milea.] 



Month* 



Discliargein seoand-leet. 



'M^TJTinpi n , 



Minlirm yn. 



Per 

square 



(depth la 
fDaies). 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year 



620 

306 

250 

195 

2,490 

4,350 

870 

1,100 

370 

306 

262 

235 



185 
173 
150 
70 
110 
291 



197 
128 
139 
81 



299 
255 
206 
129 
633 
1,520 
302 
428 
275 
226 
215 
176 



0.565 
.483 
.389 
.244 

1.10 
2.87 
.571 
.809 
.530 
.427 
.406 



a«5 

.51 
.45 
.21 
L34 
3.31 
.64 
.98 
.51 
.• 
.47 
.37 



4,350 



70 



888 



.733 



9l96 



IOWA RIVZ& AT MABSHALLTOWir. ZOWA. 

Location.— In sec. 23, T. 84 N., R. 18 W., at Thiid Avenue highway bridge, 1 mile 

north of Marahalltown, Marehall County, and about 1 mile bdow site of old 

gaging station. 
Drainage area. — 1,380 square miles (measured on map issued by United States 

Geological Survey; scale, 1 to 500,000). 
Records available.— -May 21, 1915, to September 30, 1918; February 23, 190S, t» 

August 8, 1903, from old site 1 mile above preset station. 
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Gaqb. — Cham gage attached to downstream handrail of bridge, 60 feet from right 

pier; read by B. S. Beehrle. 
Discharge mxasuiixmsnts. — ^Made from downstream cade of bridge, to which gage 

is attached. 
Channel and control. — ^Bed of stream sandy and subject to change. Right bank 

not subject to overflow; left bank will be overflowed at stages about 13 feet. 
Extremes of discharge. — Maximnm and Tninimnm stages ever recorded occurred 

during 1918; maximum stage, 17.74 feet June 4 (discharge, 42,000 second-feet); 

minimum stage recorded, 1.86 feet Novemb^ 24 (dischaige, estimated 2 second- 
feet). 
lex. — Stage-discharge relation seriously affected by ice December 9 to March 4; 

obsorations discontinued during that period. 
Accuracy. — Stage-discharge relation not permanent. Three rating curves, none of 

them very well defined, used during 1918. Gage read once daily to hundredths. 

Daily discharge ascertained by applying daily gage height to rating table, except 

for pmod when stage-dischai^e ration was affected by ice, for which it was not 

d etermined . Open-water records fair. 

Discharge metuurements of Iowa River at MarshaUtown, Iowa, during the year ending 

Sept. SO, 19X8. 



Data. 



Made by— 



Oage 
beigit. 



Dl9- 

ofaarge. 



ICar. 25 
June 7 



Bolster and Gregg . 
A.Davis 



Feet, 
3.35 
15.36 



8ec,-ft. 
18,700 



DtixLy discharge^ in 


i second-feetj of Iowa River at MarshalUoum, Towc 
Sept, SO, 1918, 


I, for the year 


ending 


Day. 


Oct. 


Nov. 


Dec. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 


04 
81 
01 
04 
07 

100 
12 
16 
33 
44 

07 
62 
72 
44 
86 

36 
47 
62 
60 
62 

07 
120 
110 
100 

78 

146 
120 
113 
110 
103 
110 


07 
103 
110 
113 
113 

113 
113 
120 
113 
113 

113 
120 
146 
100 
84 

87 
07 
110 
113 
113 

07 
8 

33 
2 

42 

65 
62 
56 
110 
07 


87 
04 
100 
68 
65 

62 
56 
5 


**"406* 

514 
532 
532 
560 
406 

532 
406 
645 
684 
803 

768 
885 

1,060 
1,320 
1,010 

027 
885 

645 
560 
478 

444 
304 
362 
346 
315 
315 


800 
300 
315 
285 
285 

270 
270 
270 
256 
266 

241 
241 
241 
227 
227 

256 
270 
315 
331 
300 

315 
362 
346 
362 
300 

285 
270 
107 
256 
270 


270 
256 
256 
241 
241 

227 
213 
227 
560 
461 

362 
444 
723 
885 

763 

763 

461 

1,060 

1,240 

803 

2,030 
2,670 
3,210 
6,380 
6,520 

1,070 
1,710 
1,620 
1,420 
5,860 
8,580 


6,820 
6,070 
10,100 
30,400 
35,200 

24,600 
6,240 
6,110 

15,100 
0,140 

6,820 
5,270 
3,210 
2,670 
2,130 

1,820 
1,570 
1,280 
1,240 
2,870 

4,000 
5,060 
1,070 
2,740 
2,080 

1,710 
1,470 
1,470 
1,330 
1,330 


1,100 
1,060 

'on 

852 
1,100 

1,020 
1,280 
1,020 
1,870 
1,620 

1,330 

1,150 

035 

803 

770 

770 
1,020 
'600 
530 
566 

530 
461 
530 
405 
427 

410 
410 
405 
405 
530 
405 


427 
410 
846 
346 
362 

302 
316 
286 
258 
230 

216 
202 
202 
202 
202 

176 
180 
180 
216 
286 

461 
612 
600 
600 
730 

770 
770 
600 
566 
461 
427 


804 


2 


410 


8 


316 


4 


301 


5 


272 





258 


7 


244 


8 


230 


9 


230 


10 


216 


11 


230 


12 


230 


13 


244 


14 


230 


15 


316 


18 


331 


17 


301 


18 


272 


19 


244 


20 


230 


21 


216 


22 


202 


23 


TXXi 


24 


216 


25 


180 


26 


180 


27 


163 


28 


150 


29 


163 


30 


258 


31 













Nan 
for these dates 
determined. 



Nov. 22 and 24, and Dec. 8 affected by storage above MarshaUtown. Daily discharge 
ted. Stage-discharge relation affected by Ice Dec. to Mar. 4; daily discharge not 
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MonMff dMiarge q/* lovoa River at ManhaUtoum, Iowa, fcr the year ending Sept. SO, 1918, 
(Drainage area, 1,380 sqoare miles.] 



Biaeharge in seoond-fset. 



'y^^yfnuiyn 



Mtninrnm. 



Per 
aqnara 



Ran-off 
(depth In 
iikdies). 



October... 
November. 

^.■■:::: 

Jane 

July 

August.... 
September 



146 
146 
362 

8,580 
89,400 

1,920 
770 
410 



12 
2 
107 
213 
1,240 
410 
176 
150 



79.7 
92.7 
278 
1,720 
7,060 
868 
396 
248 



a058 
.067 
.201 
1.24 
5.11 



.179 



ao7 

.67 
.22 
1.41 
SuTO 
.73 
.33 
.21 



IOWA BZVSB, AT IOWA CITT, IOWA. 

Location.— In sec. 15, T. 79 N., R. 6 W., at highway bridge 500 feet below Chicago, 
Rock IsUnd A Pacific Railway main-line bridge; three-quarterB of a mile below 
Iowa State Univeraity 's power plant, three-quarters of a mile downstream from old 
gaging station, which was at county highway bridge a short distance above dam. 

Drainaos arba.— 3,140 square miles (measured on map issued by United States 
Geological Survey; scale, 1 to 500,000). 

Rboords available. ^)ctober 30, 1913, to September 30, 1918, at present site; 
June 11, 1903, to July 21, 1906, at old gaging station. 

Gaob.— Chain gage, attached to upstream handrail of bridge about 40 feet from 
left-hand end of first span from left bank; read by A. Kostal. 

DiscHAROB If EA8UBBMBNT8. — ^Mado from bridge to which gage is attached, or from 
a boat about 1,000 feet below highway bridge. 

Channel and control. — Bed composed of sand; subject to change. Right bank 
high and will not be overflowed; left bank will be overflowed at high stage under 
a pile trestle approach to the bridge and beyond left end of the approach at 
extremely high stage. 

Extremes of discharge. — Maximum stage ever recorded occurred this year; gige 
height 19.45 feet, June 7 (discharge, 36,200 second-feet); minimum stage during 
this year, 0.15 foot May 10 (discharge, 190 second-feet); minimum dischaxige 
of record, 10 second-feet December 26, 1916. 

IcB. — Stage-discharge relation affected by ice during winter period; observatiaoi 
discontinued. 

Rbqulation. — Considerable diurnal fluctuation at low stages, owing to opentioa 
of power plant above station. 

AocuRACT. — Stage-discharge relation shifting. Three rating curves used during 
1918; the 1917 curve was used to December 5, and is well defined during the 
period used; curves used March 10 to Jime 5, and Jime 6 to September 30, are 
not well defined. Gage read once daily to half-tenths. Daily discharge ascer- 
tained by applying daily gage heights to rating table, except for period when 
stage-discharge relation was affected by ice, for which the daily discharge wu 
not determined. All records for 1918 at this station are unsatisfactory on accoimt 
of persistent shifting of the channel both before and after the record-breaking 
flood of June. 

Discharge meaewremenU of Iowa River at Iowa City^ Iowa, during the year ending StfL 

SO, 1918. 



Date. 



Made by— 



hSS^U 



Db- 



Mar. 25 
June 6 



Bolster and Gregg. 
A. Davis 



3.13 
16w38 



1,00 
9^» 
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JMJy difkarge, <n teamd-feet^ of Iowa River at Iowa City, loioa, for the year ending 

Sept, SO, 1918. 



D«y. 



Oct. 



Not. 



Dec. 



Uu. 



Apr. 



ICay. 



June. 



July. 



Aug. 



Sept. 



1. 
2. 
3. 
4. 
5. 

6. 
7. 

8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

1«. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

25. 

28. 
27. 
28. 
29. 
30. 
81. 



218 
200 
158 
130 
158 

225 
300 
283 
283 
184 

190 
174 
184 
190 
174 

190 

18« 
158 
152 
136 

138 
153 
158 
158 
152 

158 
168 
136 
152 
168 
184 



200 
200 
207 
218 
236 

225 
218 
225 
200 
190 

184 
207 
225 
243 
202 

280 
225 
236 
100 

168 

174 
190 
200 
225 
202 

236 
207 
207 
190 
168 



142 
203 
153 
190 
300 



1,340 

1,280 
1,340 
1,220 
1,160 
1,100 

1,280 
1,100 
1,220 
1,220 
1,280 

1,220 
1,280 
1,340 
1,220 
1,160 

1,100 
1,040 
875 
875 
765 
765 



710 
710 
765 
710 



660 
035 
685 
610 
710 

610 
560 
685 
310 
353 

442 

610 
635 
710 
685 

820 
765 
765 
738 
738 

738 
710 
685 
738 
685 



685 
660 
898 
535 
442 

635 
585 

442 
635 
190 

635 
635 
636 
635 
585 

610 

930 

3,060 

1,880 

2,160 

2,380 
2,300 
2,300 
6,430 
7,120 

8,560 
14,200 
13,500 
12,800 
11,900 
11,300 



7,840 
4,780 
5,000 
9,0S0 
13,100 

24,400 
33,300 
35,300 
30,700 
25,700 

20,900 
16,900 
14,800 
11,600 
9,180 

7,660 
6,800 
4,760 
8,550 
3,850 

4,400 
4,400 
4,640 
3,960 
4,500 

4,620 
4,640 
4,290 
3,550 
8,160 



2,700 
2,440 
2,180 
1,780 
1,860 

1,860 

7,220 
5,750 
5,490 
6,010 

5,020 
3,660 
3,060 
2,180 
2,360 

2,350 
2,020 
2,020 
1,700 
1,630 

1,410 
1,410 
1,270 
2,030 
1,270 

1,900 
666 

1,140 

1,060 

1,010 

950 



775 
950 
890 
890 
890 



830 
890 
775 
665 

775 
775 
890 
775 
666 

830 
1,080 
950 
775 
665 

775 
776 
776 
775 
800 

610 
665 

560 

660 

3,850 

2,790 



1,410 

1,060 

800 

775 

305 

610 
665 
775 
468 
410 

775 
775 
560 
660 
775 

460 
560 
460 
460 
460 

460 
460 
460 
410 
410 

865 
365 
365 
342 
365 



NoTK.— DaUt dlacharge at low and medium stages, onsatiafactory; at high stages thev are considered 
reliable: shotila be used with cautloo on aocoont of persistent shifting of the channel during the year. 
Stace-disdiargerelattoQ aflected by ioe Dec. 6 to Mar. 0; daily discharge not determined. 



Monthly di$charge of Iowa River at Iowa City, Iowa, for the year ending Sept. SO, 1918. 
[Drainage area, 3,140 square miles.] 



Month. 



Discharge in seccnd-leet 



Mftxlmmn. 



Mean. 



Per 

square 
mile. 



Run-off 
(depth in 
Inches). 



October... 
November. 

i£^.:::::: 

Jnne. 

July 

August.... 
September. 



300 

280 

820 

14,300 

35,300 

7,220 

3,850 

1,410 



136 
168 
310 
190 
3,160 
665 
660 
342 



179 
213 
659 

3,610 
11,000 

2,490 
955 
676 



0.067 
.068 
.209 
1.13 
3.60 
.793 
.304 
.183 



0.07 
.06 
.23 
1.30 
8.90 
.91 
.36 
.20 



IOWA BIVXB AT WAPXLLO. IOWA 

Location.— In aec. 27, T. 74 N., R. 3 W., at highway bridge half a mile from railroad 

station at Wapello, Louisa County, and 20 miles from mouth of Iowa River. 

No large tributaries enter near station. 
IhuiNAQB ABBA. — ^At gaging station, 12,480 square miles; at mouth, 12,600 square 

miles (measured on map issued by United States Geological Survey; scale, 1 to 

500,000). 
Rbcohdb availablb. — ^February 26, 1915, to September 30, 1918. 
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Gaoe. — Chain gage attached near center of first span from right abutment; read by 
C. W. Warren. 

DiscHABOE MEASUREMENTS. — Made from bridge to which gage is attached. 

Channel and conteol. — Bed composed of sand and gravel; shifts slightly. Big^t 
bank hpgh and will not be overflowed. Levee along left bank broke, causing 
considerable flooding of cultivated land in Jime, 1918. 

Extremes op dischaboe. — ^Maximum stage recorded during year, 14.94 feet, 6 p. m. 
June 8 (discharge, 63,100 second-feet); minimum stage recorded, foot Dec«nber 
11 (discharge affected by ice) . The flood of Jime, 1892, was probably much hi^ier 
than the flood of 1918. 

Ice. — Stage-discharge relation serioiisly affected by ice. 

Accuracy. — Stage-discharge relation nearly permanent. Two rating curves used 
during 1918; well defined throughout. Gage read once daily to hundredths. 
Daily discharge ascertained by applying daily gage height to rating table, except 
for the period February 21-25, when stage-discharge relation was affected by 
ice, for which it was ascertained from occasional gage readings and temp^mtoie 
records; stage-discharge relation was also affected by ice from December 6 to 
February 12, but daily discharges were not determined. Open-water reoords 
good; winter records fair. 

The following discharge measurement was made by Bolster and Gregg: 
March 28: Gage height, 3.16 feet; discharge, 7,090 second-feet. 

Daily discharge, in tecond-feet, of Iowa River, at Wapello , Iowa, for th4 year ending Sept, 

SO, 1918. 



I>ay. 



Oct. 



Nov. 



Dec. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July, 



Aag. 



1 
2 
3 
4 
6 

6. 
7. 
8. 
9 
10 

11 
13 
13 
H 
15. 

16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
20. 
30. 
31. 



1,770 
1,770 
1,700 
1,630 
1,630 

1,630 
1,630 
1,770 
1,630 
1,660 

1,660 
1660 
1,630 
1,630 
1^630 

1,600 
1,600 
1,560 
1,560 
1,6W) 

1,660 
1,500 
1,440 
1,440 
1,440 

1,660 
1,630 
1,770 
1,770 
1,700 
1,630 



1,630 
1,630 
1,770 
1,770 
1,700 

1,700 
1,700 
1,630 
1,630 
1,630 

1,630 
1,700 
1,630 
1,630 
1,630 

1,630 
1,630 
1,630 
1,630 
1,600 

1,600 
1,500 
1,500 
1,500 
1,600 

1,500 
1,500 
1,560 
1,560 
1,660 



1,560 
1,500 
1,500 
1,440 
1,310 



16,900 
22,100 
21,300 

19,200 
13,200 
11,800 
10,200 
7,510 

4,500 
4,000 
5,000 
7,000 
10,000 

9,260 
8,070 
7,790 



7,790 
7,790 
8,660 
9,260 
8,960 

7,790 
7,510 
6,470 
5,980 
5,280 

6,000 
4,840 
6,060 
6,060 
5,060 

6,060 
6,280 
6.510 
6,980 
6,470 

7,240 
7,510 
8,660 
8,360 
8,360 

8,360 
7.610 
6,470 
5,980 
5,060 
4,620 



4,190 
3,990 
3,790 
3,590 
3,600 

3,400 
3 400 
3,400 
3,210 
3,030 

2,860 
2,680 
2,680 
2,520 
2,620 

2,520 
2,620 
2,620 
2,680 
2,680 

2,680 
2,680 
2,680 
2,680 
2,680 

2,680 
2,680 
2,520 
2,620 
2,360 



2,360 
2,360 
2,280 
2,210 
2,210 

2,210 
2,280 
2,280 
2,280 
2,360 

2,360 
2,680 
3,210 
4,190 
4,400 

4,620 
4,840 
6,060 
9,570 
7,610 

7,610 

8,660 

8,360 

21,700 

23,800 

26,600 
30,700 
81,200 
82,700 
20,200 
26,600 



23,400 
22,100 
20,500 
22,100 
28,300 

37,400 
56,800 
60,600 
60,300 
58,300 

63,900 
46,600 
39,000 
82,200 
24,200 

19,600 
16,600 
14,600 
13,200 
11,700 

11,400 
11,000 
11,000 
11,000 
11,400 

11,700 
11,700 
16,400 
12,400 
11,000 



11,000 
10,700 
11,700 
11,700 
12,100 

16,100 
16,900 
19,200 
17,700 
16,700 

15,400 
13,900 
11,000 
0,410 
8,480 

8,180 
7,300 
6,740 
6,470 
6,740 

6,470 
6,200 
6,200 
6,470 
6,740 

5,440 
4,740 
4,740 
6,200 
6,440 
6,090 



7,090 
5,600 
6,440 
4,070 
4,740 

4,520 
4,300 
3,880 
3,470 
8,280 

3,280 
8,280 
3,380 
3,470 
3,470 

3,470 
3,470 
4,090 
6,040 
6,740 

7,300 
7,500 
8,480 
0,410 
0,410 

0,730 
0,410 
9,100 
0,100 
0,100 
10,000 



7,880 
«,4?9 
5,6» 
4,530 
4.300 

4,090 
3.880 
3,630 
3,670 
3,670 

3,670 
3,670 
3,470 
3.479 
3,470 

3,679 
3,670 
3,470 
3,470 
3.390 

3,090 

2,:ao 

3.730 
i.» 

2,«0 



Note.— Stace-discbarpe relation affected by ice Dec. 6 to Feb. 12 and Feb. 21>25; daily diaebaice lor 
latter period determined from gage heights corrected for ice effect by means of temperature record 
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Monthly discharge of Iowa River at Wapello^ Iowa, for the year endmg Sept. SO, 1918, 
[Dninage area, 13,480 square miles.] 



Honth. 



October... 
November. 
Ifarcfa 

K::;:; 

June. 

July 

August — 
September. 



Dlacharge In seccnd-feet. 



1,770 

1,770 

9,260 

4,190 

32,700 

00,300 

19,200 

10,000 

7^880 



l^tnimirm - 



1,440 
1,500 
4,020 
2,360 
2,210 
11,000 
4,740 
8,280 
2,070 



Mean. 



1,610 
1,610 
6,680 
2,030 
10,300 
25,900 
9,670 
6,010 
3,640 



Per 
square 
mile. 



0.129 
.129 
.535 
.285 
.825 

2.07 
.775 
.481 
.292 



RunHiff 
(depth in 
inches). 



0.15 
.14 
.62 
.26 
.05 

2.81 
.89 
.66 
.33 



CZDAB BIVZ& AT JAVESVILLE, IOWA. 

Location.— In sec. 35, T. 91 N., R. 14 W., at Illinois Central Railroad bridge a quarter 
of a mile below highway bridge and 3 miles above junction with Shellrock River. 

Dbainaob AREA. — 1,660 square miles (measured on map issued by United States 
Geological Survey; scale, 1 to 500,000). 

Rbcobds available.— April 26, 1905, to September 30, 1906; May 28, 1915, to Sep> 
tember 30, 1918. 

Gaob. — Chain gage attached to upstream guardrail of bridge about center of left span; 
read by James Townsend. 

Discharge mbasttbbments. — ^Made from upstream side of railroad bridge. 

Channel and control. — Bed composed of gravel; shifting. Banks high and not 
subject to overflow. 

Extremes op discharqe. — ^Maximum stage recorded during year, 8.9 feet, Biiarch 
20 (discharge, 7,220 second-feet); minimum stage recorded, 0.72 foot October 17 
(discharge, 165 second-feet). 

1905-6 and 1915-1917: Maximum discharge occurred March 28, 1906 (discharge, 
22,600 second-feet); minimum stage recorded, 0.72 foot, October 17, 1917 (dis- 
charge, 165 second-feet). 

Ice. — Stage-discharge relation seriously affected by ice; observations discontinued 
during winter. 

Regttlation. — ^May be slight diurnal fluctuation of water level owing to operation 
of power plant at Waverly, 9 miles above station. 

Accuracy. — Stage-discharge relation nearly permanent. Rating curve used October 
1 to July 29, well defined throughout; from July 30 to September 30, a series of 
transition curves were used to allow for backwater caused by construction of 4 
new piers in the gaging section. Gage read once daily to hundredths. Daily 
discharge ascertained by applying daily ^age heights to rating table, except July 
30 to September 30. Stage-discharge relation affected by ice December 6 to 
March 16; daily discharges not determined. Records excellent October to July 
and fair August and September. 

The following discharge measurement was made by Bolster and Gregg: 
March 23: Gage height, 4.48 feet; dischaige, 2,090 second-feet. 
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Daily diacharge^ in second-feet, of Cedar River at JanesvUle, Iovfa,for the year ending Sept. 

SO, 1918. 



D»y. 


Oct. 


Nov. 


Dttl. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept 


1 


637 
410 
352 
352 
410 

614 
371 
257 
390 
862 

909 
242 
276 
281 
242 

179 
165 
217 
MS 
206 

239 
242 
245 
226 
242 

236 
261 
2S6 
223 
371 
334 


302 
288 
371 
271 
281 

267 
261 
248 
410 
267 

271 
217 
236 
255 
232 

267 
239 
256 
236 
275 

288 
309 
232 
236 
236 

248 
265 
248 
214 
217 


211 
223 
214 
220 
232 




471 
683 

689 
669 
493 

483 
430 
352 
334 

430 

430 
410 
410 
410 
334 

890 
430 
410 
890 
390 

371 
834 
890 
371 
862 

862 
862 
362 
871 
390 


430 
816 
334 
816 
316 

281 
274 
312 
1,570 
752 

903 

1,390 

1 120 

852 

703 

660 

630 

606 

1,170 

8,210 

8,110 
8,940 
1,570 
1,750 
1,840 

1,060 
900 
1,400 
2,'240 
8,210 
8,210 


2,320 
3,620 
4,170 
2,480 

2,240 
1,750 
1390 
1,170 
i;i20 

1,010 
903 
703 
708 
679 

654 
659 
606 
728 
862 

1,010 

1280 

056 

728 

752 

752 
679 
703 
654 
703 


587 
006 
637 

m 

637 

752 
802 
630 
659 
659 

537 
430 
430 
430 
430 

451 
703 
728 
654 
606 

688 

637 
403 
403 
637 

862 

8,720 

2,560 

1,750 

720 

780 


720 
720 
680 
680 
680 

580 
510 
460 
440 
420 

380 
380 
380 
400 

400 

700 

2,830 

4,000 

8,020 

1^600 

i;i40 

1,020 
850 
620 
850 
620 
590 


400 


2 


610 


3 


610 


4 


560 


6 


490 


6 


400 


7 






ISO 


8 






TOO 


9 






4S 


10 






8M 


11 






670 


12 






SO 


13 






670 


14 






MO 


15 






640 


1« 






600 


17 


,.'.'.'.'.'.'. 


2,830 
3,840 
6,130 
7,220 

6,620 
3^110 
2,020 
1,760 
1,230 

1,060 
1,010 
903 
802 
683 
630 


SM 


18 


sm 


19 


too 


20 


44) 


21 


8?0 


22 


319 


23 


300 


24 


300 


25 


810 


26 


5S0 


27 


560 


28 


511 


29 


500 


30 


490 


31 






1 





NoTX.— Discharge May 26 and 27 and Sept. 20 and 30, estimated from Clarksville discharge. D ls di an^ 
Sept. 17-21 interpolated. Stage-discharge relation affected by ice Dec 6 to Mar. 16; daily disdiarge not 
determined. 

Monthly discharge of Cedar River at JanesvUle, Iowa, for the year ending Sept. SO, 1918. 
(Diminage area, 1,660 square miles.] 



Month. 



Discharge in seccnd-lDet. 










Per 


Maxlmtim. 


Ifftninmrn- 


Mean. 


rquare 
mile. 


537 


165 


296 


0.178 


410 


214 


264 


.150 


583 


334 


411 


.248 


8,940 


274 


1,280 


.771 


4,170 


659 


1,280 


.771 


3,720 


430 


788 


.475 


4,060 


380 


1,180 


.711 


890 


200 


499 


.301 


• 









Run-off 
(depth in 
Ixi^kH). 



October... 
November. 

AprU 

May 

June 

July 

August 

September 



0.29 
.U 

.» 
.9 

.55 

.a 

.34 



CEDAR RIVER AT CEDAR RAPIDB, IOWA. 

Location.— In sec. 28, T. 83 N., R. 7 W., in central part of Cedar Rapids, Linn County, 
half a mile below dam, between electric-railroad bridge and Eighth Avenue 
bridge. 

Drainage area. — ^At gaging station, 6,640 square miles; at junction with Iowa River, 
7,930 square miles (measured on map issued by United States Geological Survey; 
scale, 1 to 500,000). 

Records available.— October 26, 1902, to September 30, 1918. 

Gage. — Inclined staff gage fastened to posts driven in right bank of river in rear of 
plant of Iowa Windmill & Pump Co. plant; read by R. S. Toogood. Elevation 
of zero of gage from Northwestern Railroad levels, 723.03 feet above sea level. 
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D18CHABOB HBABUREifENTs. — Made from different bridges in the vicinity of gage, 

according to the stage. 
Channel and contbol. — ^Bed composed of rock and gravel; free from vegetation; 

practically permanent. 
ExTREMBS OF DISCHARGE. — Maximum stage recorded during year, 10.9 feet, June 7 

(discharge, 27,800 second-feet); minimum stage recorded during year, 2.65 feet, 

various dates (discharge, 460 second-feet). 

1902-1918: MaTJmnm stage recorded, 17.2 feet April 1, 1912, and March 26, 

1917 (discharge, 54,200 second-feet); minimum stage recorded, 2.65 feet, July 

24-28, 1911 (discharge, 410 second-feet). Greatest known flood probably occurred 

in June, 1851, when the maximum stage was about 20 feet, and the discharge 

about 65,000 second-feet. 
Ics. — Stage-discharge relation affected by ice, except in very mild winters, when the 

swift current and the proximity to power plant keep the measuring section open. 
KEouiiATioN. — ^Power dam above gaging station since 1917 produces marked effect 

on gage readings. There is no dam below gage which might cause backwater. 
AocuRACT. — Stage^discharge relation nearly permanent. Rating curve well defined. 

Gage read once daily, to tenths. Daily discharge ascertained by applying daily 

gage height to rating table, except for period when stage-discharge relation was 

affected by ice, for which discharges were not determined. Open-water records 

excellent. 
Cooperation.— Gage-height record furnished by United States Weather Bureau. 

The following discharge measurement was made by Bolster and Gregg: 
March 24: Crage height, 5.86 feet; discharge, 8,300 second-feet. 

Daily dUcharge, in second-feet , of Cedar River at Cedar Rapids, Iowa, for the year ending 

Sept, SO, 1918. 



Dt^j. 



Oct 



Nov. 



D«s, 



Feb. Har. 



Apr. 



May. 



June. 



July. 



Aug. 



Bert. 



I 
2. 
3 
4. 

d. 

S. 
7. 
8, 
9 
10. 

11. 
12. 
13. 
14. 
15. 

10. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
2i. 
2o. 

26. 
27. 
28. 
29. 
30. 
31. 



1,100 

946 

945 

1,100 

1,100 

945 
9i5 
94b 
945 
945 

945 
806 
945 
945 
805 

945 
680 
945 
680 



946 
680 
680 
680 



1,260 

1,100 

680 

680 

805 



945 
680 
805 
680 

680 
1,100 
680 
680 
806 

805 
680 
566 

680 
565 

665 
680 
680 
680 
945 

680 
665 

680 
680 
680 

680 
665 

680 
805 
805 



805 
460 
680 
680 
680 



5,790 
6,410 
6,790 



5,180 
5,180 
4,600 
4,500 
4,010 

3,870 
3,870 
3,600 
3.320 
3,820 

3,600 
3,500 
3,870 
3,690 
4,600 

4,010 
4,010 
6,790 
e,410 
7,060 

7,690 
8,840 
10,400 
9,000 
7,050 

6,410 
4,590 
3,870 
3,690 
3,3£0 
3,050 



3,060 
2,550 
2,320 
2,080 
2,060 

1,860 
1,860 
1,660 
1,860 
1,460 

1,280 
1,460 
1 460 
1,460 
1,460 

1,460 
1,460 
1,280 
1,460 
1,660 

1.460 
1,460 
1,460 
1,280 
1,280 

1,280 
1.280 
1,280 
1,280 
1,280 



1,280 
1,280 
1,280 
1,280 
1,280 

1,280 
1,280 
1,280 
1,460 
2,080 

2,390 
3,870 
5,180 
5,790 
5,790 

5,180 
4,010 
6,180 
5,790 
6,180 

5,790 
7,690 
9,340 
11.400 
12,600 

11,100 
8,840 
0,680 
7,690 
6,410 
7,690 



10,000 
14,800 
16,300 
17,100 
24,200 

23,400 
26,200 
26,200 
21,800 
17,900 

14,000 
9,680 
8,670 
6,410 
6.180 

4,590 
4,010 
4.010 
3,870 
3,600 

3,690 
3,870 
4,600 
6,180 
6,180 

4,590 
4,010 
4,010 
4,590 
4,590 



4,010 
4,010 
3,870 
3,o90 
3,690 

3,870 
4,500 
6,790 
7,060 
5,790 

6,790 
4.590 
4,010 
3,870 
3,690 

3,060 
3,050 
3,600 
3.870 
3,600 

3,320 
3,060 
3,050 
2,800 
2,5o0 

2,320 
2,800 
3,060 
5,790 
6,410 
6,180 



6,180 
3,600 
2,650 
2,560 
2,660 

2,320 
2,320 
2,080 
2,060 
2,330 

2,080 
1,860 
1,860 
1,860 
1,860 

2,080 
2,080 
2,080 
4.690 
7,060 

8,340 
8,340 
8340 
7,690 
6,410 

6,790 
3,590 
4,010 
4,010 
5,180 
3,500 



3,320 
2,800 
2,660 
2,650 

2,800 

2,560 
2,320 
2,060 
2,060 
1,880 

2,320 
2,080 
1,830 
2,320 
2,800 

2,560 
2,6faO 
2,320 
2,320 
2,080 

2,080 
1,860 
1,860 
1,860 
1,860 

1,860 
1,660 
1,660 
1,660 
1,660 



NOTB.--Stage-diacharKe relation affected by ice Dec. 6 to Feb. 25; daily discbarge not determined. 
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MonMy disduxrge of Cedar River at Cedar Rapids, Iowa,/or the year ending Sept, SO, 1918. 
[Draloage area, 6,640 square miles.] 



MoQth. 



Discharge In seoond-fMt. 










Per 




intniiiiiiiii- 


Mean. 


square 








mile. 


1,280 


680 


876 


ai32 


1 100 


666 


713 


.107 


10,400 


3,050 


5,010 


.755 


3,060 


*'S5 


1,620 


.244 


12,500 


1,280 


5,160 


.775 


26,200 


3,500 


10,200 


L54 


7,060 


2,320 


4,050 


.610 


8,340 


1,860 


3,880 


.584 


3,820 


1,660 


2200 


.331 



Run-off 
(deplhiii 

• ■ I). 



October... 
November. 
March 

June. 

July 

August — 
Ssptember. 



ai5 

.12 
.87 
.27 
.» 
L73 
.» 
.67 
.37 



BBXLLROCK RIVSB. KZAB. CUUtKSVZIXX, IOWA. 

Location.— In T. 92 N., R. 16 W., at highway bridge U miles northwest of Ckuks- 
ville, Butler County, and 25 miles above junction with Cedar River. No laife 
tributaries enter for several miles up and down stream. 

Dbainagb area. — ^1, 660 square miles at station and 2,680 square miles at juzictioii 
with Cedar River (measured on map issued by United States Geological Survey; 
scale, 1 to 500,000). 

Records available.— May 28, 1915, to September 30, 1918. 

Gage. — Chain gage attached to handrail on upstream side of bridge 75 feet from right 
abutment; reeul by Mrs. H. H. Sherburne. 

Discharge measurements. — ^Made from downstream side of bridge to which gage k 
attached. 

Channel and control. — ^Bed composed of rock and sand; probably perman^it. 
Right bank high and will not be overflowed; left bank will probably be ove^ 
flowed during extreme high stage. 

Extremes of discharge.- Maximum stage recorded during year, 10.4 feet, August 
17 (discharge, 9,380 second-feet); minimum stage, 1.2 feet November 28 (dia- 
charge, 135 second-feet). 

1915-1918: Maximum stage recorded, 14.7 feet, March 22, 1917 (probably af- 
fected by ice); minimum stage recorded, 1.15 feet October 23, 1916 (dischaige, 
125 second-feet). In April, 1907, a stage of approximately 16.5 feet was reached 
(discharge, about 19,000 second-feet). 

Ice. — Stage-discharge relation affected by ice and observations discontinued during 
winter. 

AcciTRACY. — Stage-discharge relation practically permanent; rating curve well de- 
fined between 200 and 10,000 second-feet; not well defined outside these limits. 
Gage read once daily to hundredths. Daily discharge ascertained by applying 
daily gage height to rating table, except for the following periods; July 28-29, 
estimated from Janesville, October 1-8, November 7, 8, 10, 12, 14, and 15, dis- 
charge interpolated; December 4 to March 18, dischazge not determined because 
of ice effect. Records excellent, except for extremely low and high stages, idiich 
are fair. 

The following discharge measurement was made by Bolster and Gregg: 
March 24: Gage height, 3.42 feet; discharge, 1,290 second-feet. 
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Daily discharge, in second-feet, of Shdtrock River near ClarhsvUlej Iowa, for (he year 

ending Sept, SO, 1918, 



Day. 



Oct. Not. Dec Mar. Apr. May. June. July. Aug. Sept. 



I 
2. 
3 
4. 

5. 

6. 

7. 
8. 
9. 
10. 

U. 
12. 
13 
14. 
15, 

1ft. 
17. 
18. 
19. 

ao. 

21. 
22. 
2S. 
34 
25. 

26 
27 
28. 
29. 
30. 
31. 



197 
191 
185 
179 

173 
167 
161 
155 
155 

175 
155 
155 
155 
175 

165 
155 
188 

188 
188 

188 
188 
175 
175 
175 

200 
200 
240 
225 
212 
188 



188 
212 
212 
200 
240 

225 
220 
216 
212 
206 

200 
200 
200 
192 
183 

176 
175 
175 
175 
175 

175 
175 
165 
165 
155 

155 
145 
135 
145 
165 



155 
155 
155 



3,360 
3,700 

2,340 
1,810 
1,500 
1,280 
1,000 

870 
740 
650 
592 
565 
510 



485 
460 
435 
410 
410 



365 
325 
325 
325 

306 
290 
272 
272 
272 

272 



308 
308 



308 
290 
255 
240 

240 
225 
240 
272 
255 



255 
240 
240 
225 
200 

188 
188 
200 
772 
4,040 

3,360 
1,980 
1,340 
1,000 
806 



680 
935 
650 

592 
592 
565 

565 
510 

460 
435 
1,980 
3,930 
4.880 
3,140 



2.730 
2,630 
2,630 
3.580 
2,730 

2,530 
2,060 
1,490 
1,280 
1,000 

870 
710 
650 
510 
485 

435 
410 



565 

435 



365 

365 
410 
620 
485 



410 
410 
410 
365 
410 

592 
650 
538 
460 
435 

365 
346 
325 
325 
565 

620 
638 
460 
410 
365 

325 
325 
290 
290 
290 

2,240 
2,440 
2,000 
1,000 
538 
485 



460 
410 
365 
345 
325 

308 
306 
290 
290 
290 

272 
272 
272 
272 
272 

2,830 
9,090 
6,670 
4,400 
3,360 

2,440 
2,060 
1,900 
1,730 
1,420 

1,200 
1,000 
806 
710 
620 
692 



666 
538 
638 
610 

460 
486 

410 
366 
365 

620 
936 
740 
692 



610 
486 

436 
410 
410 

366 
346 
346 
326 
326 

306 
306 
290 
272 
272 



Note.— Discharge July 28 and 29 estimated from Janesville discharge. Discharge Oct. 1 to 8, Nov. 7, 8, 
10, 12, 14, and 15 Interpolated. Stage-discharge relation affected by ice Dec. 4 to Mar. 19; daily discharge 
not determined. 

Monthly discharge ofSheUrock River near Clarksville, Iowa, for the year ending Sept, SO, 

1918. 

[Drainage area, 1,660 square miles.] 



MoDth. 



Discharge in second-feet. 



MftTrimirm . 



MlnfiniiTTi . 



Mean. 



Per 
square 
mile. 



Run-off 
(depth in 
inches). 



October... 
November. 

Jane 

July 

August — 
September. 



240 

240 

485 

4,880 

3,580 

2,440 

9,090 

936 



155 
135 
225 
188 
365 
290 
272 
272 



182 

185 

318 

1,170 

1,070 

620 

1.470 

454 



0.109 
.111 
.192 
.704 
.645 
.373 
.886 
.273 



0.12 
.13 
.22 
.81 
.74 
.43 

1.02 
.31 



SKUNK RIVER AT OOPPOCK, IOWA. 

Location.— In sec. 36, T. 74 N., R. 8 W., at highway bridge one-eighth of a mile 
above Chicago, Burlington & Qnincy Railroad bridge and a quarter of a mile 
above junction with Crooked Creek. 

Drainage area. — ^2,890 square miles (measured on map issued by United States 
Geological Survey; scale, 1 to 500,000). 
1688"— 21— wsp 475 8 
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Records ayaiiablb.— October 21, 1913, to September 30, 1918. 

Gaqe. — Chain gage attached to downstream side of bridge; read by J. W. Bicks. 

DiscHABGE MEASUREMENTS. — Made from bridge to which gage is attached. 

Channel and control. — ^Bed composed of gravel and sand; shifting. 

Extremes of discharge. — Maximum stage recorded during year, 19.7 feet, 7.30 
p. m. Jime 9 (discharge, 19,600 second-feet); minimum discharge recorded, 78 
second-feet October 13. 

1913-1918: Maximum stage recorded, approximately 24 feet. May, 1903 (dis- 
charge, 30,000 second-feet); nunimum discharge, 52 second-feet, October 17, 1917. 

Ice. — Stage-discharge relation seriously affected by ice; observations discontinued 
during winter. 

Accuracy. — Stage-discharge relation changed during high water of February and again 
during high water of June, requiring use of two rating curves, one applicable 
October 1 to December 5 and June 11 to September 30, and the other applicable 
February 14 to June 10; both are fairly well defined. Gage read once daily to 
hundredths. Daily discharge ascertained by applying daily gage height to rating 
table, except for periods when stage-discharge relation was affected by ice, for 
which daily dischargee were not determined. Daily discharge interpolated June 
23 and August 15. Open-water records good. 

The following discharge measurement was made by Bolster and Gregg: 
March 28: Gage height, 3.20 feet; discharge, 348 second-feet. 

Daily discharge, in seamd-feet, of Skunk River at Coppock, Iowa, for the year 

Sept, SO, 1918. 



Day. 


Oct 


Nov. 


Dec. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


8^ 


1 


104 
05 
104 
114 
104 

96 
95 
96 
05 
05 

06 
86 
78 
05 
104 

05 
104 
167 
124 
104 

104 
05 
05 
86. 
86 

114 
206 
124 
124 
114 
114 


114 
U4 
114 
114 
114 

104 
104 
114 
104 
104 

114 
104 
104 
104 
124 

IW 
104 
104 
114 
104 

104 
104 
104 
104 
104 

05 
114 
104 
104 
114 


104 
104 
104 
104 
104 




1,160 
1280 
1,780 
1780 
1,340 

1,160 

890 
840 
645 

600 
600 
560 
560 
520 

520 
520 
520 
501 
464 

447 

430 
430 
430 
396 

880 
364 
364 
348 
832 
332 


817 
302 
288 
260 
260 

817 
817 
317 
288 

288 

274 
274 
260 
260 
246 

317 
348 
348 
332 
317 

348 
364 
364 
348 
348 

348 
348 
348 
348 
332 


817 
302 
288 
274 
260 

260 
348 
288 
288 

430 

274 
246 
220 
233 
233 

233 
220 
817 
1,060 
600 

740 
1,160 

840 
2,120 
4,200 

8,480 
3,830 
5,170 
7,100 
7,100 
6,620 


4,480 
3,020 
3830 
3,400 
5,700 

8,540 
10,700 
14,000 
18,000 
18,800 

16,200 
13,500 
11,300 
0,810 
8,670 

7,100 
6,020 
4,840 
3,830 
2;260 

1,680 
1,660 
1430 
1,300 
1,760 

1,820 
2,330 
2,060 

2,480 


2,060 

1,760 

1,300 

006 

040 

885 

1,420 
2,180 
1,400 
1,680 

2,100 
1,760 
1300 
1,060 
885 

835 
735 
600 
645 
600 

520 
620 
480 
090 
560 

440 
405 
888 

370 
855 

840 


810 
206 
280 
255 
266 

250 
238 
226 
214 
202 

202 
190 
179 
170 
179 

170 
226 
840 
810 
810 

600 

1,060 

480 

440 
840 
280 
290 
856 
370 


sao 


8 


83S 


8 


8K 


4 


645 


5 


406 


e 


840 


7 






265 


8 






296 









214 


10 






208 


11 






20? 


12 






190 


13 






179 


14 




2,840 
8,660 

3,670 
3,230 
2,770 
1,660 


168 


15 


179 


16 


1£8 


17 


157 


18 


157 


19 


146 


20 


135 


21 






185 


22 






124 


28 






114 


21 






114 


25 




890 

600 
740 
840 


124 


26 


114 


27 


114 


28 


114 


29 


101 


80 






114 


81 
















. 



Nont.-! 
Deo. 6 to Feb. 



» Interpolated June 23 and Aug. 15. Stage-discharge relatlaa 
. 20-24: daOy discharge not determined. 
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Monthly discharge o/Shmh River at Coppock, lowa^ for the year ending Sept. SO, 1918. 

[Drainage area, 2,890 square miles.) 



HoQth. 



DiscbarKO in secand-teet. 



Mfalmnm. 



Mean. 



Per 
square 
mile. 



Run-off 
(depth in 
indies). 



October... 
November. 
March 

^:::::: 

June 

July 

Aofost 

September. 



206 

124 
1,780 

364 
7,100 
18,800 
2,960 
1,620 

835 



78 
95 
332 
246 
220 
1,300 
340 
179 
104 



107 

106 

693 

314 

1,680 

6,520 

1,010 

372 

245 



0.037 
.037 
.240 
.109 
.547 

2.25 
.349 
.129 
.085 



0.04 
.04 
.28 
.12 
.68 

2.51 
.40 
.15 
.09 



SKUITK BIVXB AT ATTOUSTA, IOWA. 

Location. — In sec. 26, T. 69 N., R. 4 W., at highway bridge one-third of a mile from 
Augusta poet office, Des Moines County, and 12.2 miles from mouth of Skimk 
River, where it empties into pond of Mississippi River Power Co., 32.2 miles 
above dam at Keokuk, Iowa. 

Drainage area. — ^At gaging station, 4,290 square miles; at mouth, 4,350 square miles 
(measured on map issued by United States Geological Survey; scale, 1 to 500,000). 

Records available. — September 30, to November 15, 1913; May 27, 1915, to Sep- 
tember 30, 1918. 

Gaox. — Chain gage attached to downstream handrail of bridge about 95 feet from left 
abutment; read once daily by L. £. Williamson. Staff gage attached to down- 
stream left side of middle pier, used by engineers of the Hydraulic Engineering 
Co. of Maine during 1913. Datum of staff gage approximately 0.73 feet higher 
than datum of chain gage. Staff gage taken out by ice in spring of 1914. 

Discharge measurements. — ^Made from bridge to which gage is attached or by 
wading. 

Channel and control. — Bed of stream sandy and subject to change. Right bank 
high and will not be overflowed; left bank will only be overflowed at extremely 
high stage. Remains of old mill dam 600 feet below gage will probably make 
stage-discharge relation fairly permanent. The riflie at the dam causes a drop of 
3 feet at medium low stage. Backwater from the Mississippi may occur once 
in about 50 years. 

Extremes of discharge. — Prior to 1918: Maximum stage recorded approximately 
21 feet about Jime 1, 1903 (discharge, nearly 45,000 second-feet); minimum dis- 
charge recorded, 63 second-feet November 10, 1913; absolute minimum discharge 
at this station probably 25 second-feet or less. 

lox. — Stage-discharge relation affected by ice December 5 to February 25. 
Gage height records withheld from publication imtil further information can be 

obtained with which to correct them. 

Diaduxrge measurements of Skunk River at Augusta, Iowa, during the year ending Sept, 

SO, 1918. 



Date. 


M»deby- 


Oam 
hel^t. 


Dte- 
charge. 


Date. 


Madeby- 


i^^t. 


Dto- 
duurge. 


lf<M'. 


DatIs and Gregg 

do 

do 


FeeU 
3.03 
7.02 

12.06 


8ecM. 
1,020 
7,710 

14,600 


June 11 

13 

Sept. 25 


A. DaTis 


Feet. 

10.32 

13.51 

1.60 


aec.-fU 

24,400 

17,100 

105 


"^^Sl 


Bolster and Hodge 

A. Davis 









NOTB.— Gage heights liable to ±0.1 foot error. 



Digitized by 



Google 



116 



SURFACE WATER SUPPLY, 1918, PABT V. 



DBS XOXHSS BIVZ& AT XALO. IOWA. 

Location.— In Bee. 17, T. 88 N., R. 28 W., at highway bridge at Kalo, WebBt«r County, 
1^ miles east of Otho, a station on Minneapolis & St. Louis Railroad, and 1) miles 
above mouth of Holiday Creek, which enters from left. 

Drainagb area. — 4,170 square miles (measured on map issued by United States 
Geological Survey, scale, 1 to 500,000). 

Records available.— October 18, 1913, to September 30, 1918, except October, 
1914, to March 21, 1915, when the station was temporarily discontinued. 

Gaob. — Chain gage attached to downstream side of bridge in middle of ri^t span; 
read by S. C. Fuller. 

Discharge measurements . — ^Made from bridge, to which gage is attached ,or by wading. 

Channel and control. — ^No well-defined control. Bed composed of gravel and is 
fairly permanent. Point of zero flow estimated to be at gage height — 1.0 foot. 

Extremes of discharge. — Maximum stage recorded during year, 9.8 feet June 4 
(discharge, 11,400 second-feet); minimum stage recorded, 0.5 foot for various 
days in October, November, and December (discharge, 128 second-feet). 

1913-1918: Maximum stage recorded, 14.0 feet. May 30, 1915 (discharge, 18,500 
second-feet) ; minimum stage, 0.2 foot October 5, 1917 (dischaige, 57 second-feet). 

Ice. — Stage-discharge relation affected by ice and observations discontinued during 
winter. 

Accuracy. — Stage-discharge relation permanent throughout year. Bating curve 
well defined between 200 and 12,000 second-feet; extended below 200 second- 
feet and only roughly approximate. Gage read once daily to quarter-tenths. 
Daily discharge ascertained by applying daily gage height to rating table, except for 
the following periods; J\me 9, July 4, and September 15, for which discharge was 
interpolated; December 6 to March 16 when stage-dischaige relation was affected 
by ice for which daily dischargee were not determined i Records exc^len/ 
except below 200 second-feet, which are roughly approximate. 

The following discharge measurement was made by Bolster and Gr^g: 
March 23: Gage height, 4.05; discharge, 2,740 second-feet. 

Daily discharge^ in second-feet^ of Des Moines River at Kalo^ Iowa, for the year ending 

Sept. SO, 1918. 



D«y. 



1. 
2. 
3. 

4. 

5., 

«.. 
7., 
8.. 
9. 
10., 

11.. 
12.. 
13.. 
14.. 
15.. 

16., 

17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

28. . 
27.. 
28.. 
29.. 
30.. 
31.. 



Oct. 



236 
196 
178 
216 
67 

128 
178 
160 
160 
160 

144 

178 
196 
128 
128 

128 
160 
144 
160 
160 

160 
160 
144 
160 
160 

160 
144 
160 
160 
160 
160 



Nov. 



160 
160 
160 
160 
160 

160 
144 
160 
178 
100 

128 
160 
128 
144 
128 

128 
144 
128 
114 
114 

114 
128 
128 
160 
100 

114 
196 
196 
128 
128 



Dec 



128 
128 
128 
128 
128 



Mar. Apr. May. June. July. Aug. | BtpL 



1,640 
1,640 
1,730 
2,100 

2,520 
2,740 
2,740 
2,000 
1,560 

1,320 
1,180 
1,110 
1,040 
905 
905 



840 
775 
872 
710 
645 

615 
645 
615 
585 
525 

420 
302 
470 
470 
420 

645 
525 
585 
555 
585 

585 
645 
585 
585 
585 

555 
525 
445 

395 
585 



525 
370 
280 
525 
420 

370 
302 
280 
325 
370 

585 

615 

970 

970 

1,040 

808 
585 
585 

585 
615 

677 
710 
710 
905 
1,320 

1,480 
2,000 
2,100 
3,220 
3,500 
3,980 



3,720 
3,740 
2,980 
11,400 
7,650 

8,130 
9,310 
8,290 
6,470 
4,650 

3,500 
2,860 
2,900 
2,000 
1,730 

1,560 
1,400 
1,180 
1,180 
1,110 

1,040 

1,040 

905 

872 

840 

808 
710 
775 
775 
525 



645 
615 
585 
664 
742 

525 

775 

1,040 

1,040 

1,180 

1,040 
970 
872 
710 
645 

710 
445 
585 

525 
710 

710 
873 
445 
555 
280 

420 
470 
905 

970 

872 
840 



677 
555 
498 
470 

496 

347 
347 
280 
32S 
420 

370 
870 
395 
420 
280 

55S 
280 

370 

710 

1,330 

1,480 
1,730 
1,910 
2.410 
2,630 

2,860 
2,800 
2.740 
a; 620 
2,200 
1,910 



1.6IB 

*•"! 

1,UB 
VS 

STJ 
775 
643 
5fS 

9m 
ss 
sss 

:» 

«33 



TIC 
5^ 
S65 

5» 

55» 

SS 
€9 

476 



NoTE.—Discharge June 9, July 4, and Sept. 15 interpolated. Stage-discharge relaUon allectad by in 
Dec. 6 to Mar. 16; discharge not determined. 
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Monthly discharge o/Dea Moina River at Kalo^ lawa^for the year ending Sept, SO^ 1918. 
(Drainage area, 4,170 square miles.] 





Discharge in second-feet. 


Run-off 
(depth in 
indies). 


Kooth. 


Maximum. 


Vinimimri. 


Mean. 


Per 
square 
mile. 


October 


23« 

196 

872 

3,960 

11,400 

iliso 

2,860 
1,640 


67 
100 
302 
280 
625 
280 
280 
236 


160 

142 

676 

1,030 

3,080 

'721 

1,120 

666 


0.038 
.034 
.138 
.247 
.739 
.173 
.268 
.160 


a04 


Sorembw 


.04 


April 


.15 


1^:::::::::::::::::::::::::::::::::::::::::: 


.28 


Jane. ..^ ,.,.,.- ,-^, 


.82 


July 


.20 


AoinBt 


.31 


^ptemhn- . . 


.18 







DSS XOZHES BIVEB AT DES XOXHSS, IOWA. 

Location.— In T. 78 N., R. 24 W., at Walnut Street Bridge at Dee Moinee, Polk 
County, one-third of a mile above mouth of Raccoon River and 205 miles above 
mouth of Dee Moines River. 

Drainage area. — 6,180 square miles. Effective area at high stages, including 
Raccoon Riv^, 9,770 square miles (measured on map issued by United States 
Geological Survey; scale, 1 to 600,000). 

Records available.— October 2, 1902, to August 3, 1903; October 1, 1914, to Sep- 
tembOT 80, 1918, at Walnut Street Bridge. From May 26, 1905, to July 20, 1906, 
records were collected at Interurban Bridge near Highland Park, about 5 miles 
above present station. The United States Weather Bureau has maintained a 
gage at Locust Street Bridge from July 1, 1897, to January, 1912, and at Walnut 
Street Bridge from January, 1912, to September 30, 1918. 

Gage. — The original Weather Bureau gage is a staff gage at Locust Street Bridge, 
one block above Walnut Street Bridge. In January, 1912, a Friez water-stage 
recorder was installed by the United States Weather Bureau near south end of 
the second pier from east abutment of Walnut Street Bridge. This gage is set to 
read the same as Locust Street gage. A copper float in a 9-inch pipe connects 
with the register at top, which is graduated to record graphically stages from to 
33 feet. Gage zero is 774.74 feet above sea level. 

Discharge measurements. — ^Made at any one of several bridges below i>ower dam, 
according to the stage. Channel satiE^tory for accurate measurements. 

Channel and control. — ^A sheet-piling dam was constructed about 300 feet above 
the old mouth of Raccoon River about September, 1913. This dam, called a 
"beauty dam,'' is for the purpose of raising low- water stage of river a few feet, 
thus improving the appearance of the river through the park along the bank. 
The pooled water from this dam extends past gage to power dam at low water. 
The dam thus forms a fairly permanent control at low stages. It is drowned out 
at stages of 8 to 10 feet, depending on the stage in Raccoon River. Dam is now 
in poor repair, and the stage-discharge relation has been affected thereby. 

Extremes of stage. — ^Maximum stage recorded during year, 16.5 feet 1.30 a. m. 
June 7; minimum stage recorded, 2.6 feet September 29. 

1897-1918: Maximum stage recorded, 22.6 feet May 31, 1903; minimum stage 
recorded, 0.8 foot at various times. 

Ice. — The effect of the power dam above station is to improve the conditions of winter 
flow, but severe winters and occasional ice jams below gage seriously affect stage- 
discharge relation. 

Reoxtlation. — Ediflon Power & Light Co. 's dam, about one-quarter of a mile above gage, 
causes slight diurnal fluctuation of stage. This dam is practically drowned out at a 
stage of 18 feet, although there is a perceptible ripple with a stage of 21 or 22 feet 

Cooperahon. — ^The gage-height records are fundshed by the United States Weather 
Bureau. They are the readings shown by the graphic records at 8 a. m. Deter- 
minations of dischaige withheld until additional data are collected. 
The following discharge measurement was made by Bolster and Gregg: 
March 21: Gage height, 4.72 feet; dischaige, 2,300 second-feet. 
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SUBFACE WATER SUPPLY, 1918, PART V. 



DaUy gage height, infect, of Dee Moines River at Dee Moines , Iowa, for the year ending 

Sept. 30, 1918. 



Day. 


Mar. 


Apr. 


May. 


June. 


July. 


AofU 


Sep*. 


1 




8.50 
3.40 
3.20 
3.10 
3.10 

3.00 
8.00 
2.90 
2.80 
2.70 

2.70 
2.70 
2.70 
2.60 
2.60 

8.30 
8.30 
8.30 
8.30 
3.30 

8.30 
3.40 
8.30 
3.30 
3.30 

3.20 
3.20 
3.20 
3.20 
3.30 


3.20 
3.20 
8.20 
8.10 
3.10 

8.10 
2.90 
2.90 
2.90 
2.80 

2.80 
2.80 
3.50 
3.90 
4.00 

3.90 
3.90 
3.80 
8.60 
8.50 

3.40 
3.40 
3.50 
4.50 
5.20 

4.50 
4,90 
5.20 
5.10 
6.90 
7.60 


8.10 
7.80 
7.50 
9.00 
ia90 

14.90 
16.30 
16.00 
15.40 
13.40 

laoo 

9.00 
8.20 
6.60 
6.10 

5.70 
5.40 
6.00 
4.80 
4.50 

4.30 
4.50 
4.50 
4.40 
4.00 

4.00 
8.90 
3.80 
3.70 
3.60 


3.60 
3..'i0 
3.40 
3.40 
2.50 

8.40 
8.40 
8.50 
8.40 
8.20 

2.80 
3.20 
3.20 
3.40 
3.50 

3.40 
3.30 
8.20 
3.20 
8.20 

8.20 
8.20 
3.10 
8.10 
8.10 

2.90 
2.90 
2.90 
3.00 
2.90 
3.10 


3.40 
3.30 
3.00 
3.00 
3.00 

8.00 
2.90 
Z80 
Z80 
2.90 

^80 
^90 
iTO 
2.70 
2.90 

3.00 
X90 
2.80 
2.80 
2.80 

2.90 
8.40 
8.70 
8.90 
4.20 

4.50 
5.00 
4.80 
4.70 
4.60 
4.40 


4.30 


2 




CM 


3 




S.«0 


4 




a.7D 


5 




3.9 


ft 




3.49 


7 




3.30 


8 




3.10 







3.00 


10 





2.90 


11 




2.80 


12 




2.90 


13 


iao. 

3.80 
4.00 

8.80 
3.70 
3.70 
3.90 
4.20 

4.60 
4.90 
5.10 
5.20 
6.00 

4.60 
4,30 
4.00 
3.80 
3.70 
3.60 


2.80 


14 


2.80 


15 


2.80 


16 


2.90 


17 


3.00 


18 


2.90 


19 


X90 


20 


2.80 


21 


2.80 


22 


2.80 


23 


2.80 


24 


2.80 


26 


2.80 


26 


2.70 


27 


2.70 


28 


2.70 


29 


2.00 


30 


2.70 


31 









Note.— Water^tage recorder not In operation Oct. 1 to Mar. 13. 

DBS If onrss riveb at ottthiwa, iowa. 

Location.— At Market Street Bridge, Ottumwa, Wapello County, Iowa. No kage 

tributary within several miles up or down streanL 
Drainaoe area. — 13,200 square miles (measured from map issued by the United 

States Geological Survey; scale, 1 to 600,000). 
Records available. — ^Fragmentary high-water obeervationB 1902-1916; daily reoofds 

March 29, 1917, to September 30, 1918. 
Gaoe.— Chain gage attached to downstream handrail of bridge. Staff gage painted oo 

northeast face of north pier used prior to August 2, 1917. 
Discharge meaburembnts.— Made from Vine Street Bridge about 1,600 feet below 

gage and by wading. 
Channel and control. — Channel probably fairly permanent. 
Extremes of discharge. — ^Maximum stage recorded during the year, 13.9 feet, June 

10 (discharge, 41 ,400 second-feet) . Minimum stage recorded 1.3 feet various dates, 

October and November (discharge, 435 second-feet). 
1917-18: Maximum stage recorded, 16.5 feet June 11, 1917 (discharge, 58,700 

second-feet; minimum stage, 1.3 feet various days in October and November, 

1918. Maidmum stage since 1850 and probably in the last century occurred May 

31, 1903, and exceeded 100,000 second-feet. 
Ice. — Stage-discharge relation seriously affected by ice. 
Accuracy. — Stage-discharge relation probably permanent, except as affected by ke. 

Rating curve fairly well-defined. Gage read to tenths once daily. Daily dischaige 

ascertained by applying daily gage height to rating table except for periods wheo 

stage-discharge relation was affected by ice, for which daily dischaigee were not 

determined . Open-water records good except for July, 1917. 
Cooperation.— Gage height record furnished by the United States Weather Buxen. 
The following disclarge measurement was made by Bolster and Gregg: 
March 21: Gage height, 2.62 feet; discharge, 2,210 eecond-feet. 
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DaUy diiehargey in second-feet, o/Des Moines River at Ottumwa, lowa^for the period Mar, 

t8, 1917, to Sept. SO, 1918. 



Day. 


Mar. 


Apr. 


May. 


June. 


Aug. 


S.pt 


1917. 
1 




17,100 
13,300 
11,500 
10,400 
10,100 

9.540 
8,180 
8,180 
8,180 
8,180 

7,910 
7,910 
7; 640 
7,640 
7,640 

7,640 
7,640 
7,380 
7,120 
6,860 

6,860 
6,600 
6,600 
7,120 
7;380 

7,120 
7,120 
7,120 
7380 
9,540 


14,900 
14,500 
11,500 
14,900 
17,100 

14,500 
15,200 
12,700 
10,700 
8,990 

8,720 
8,180 
7,910 
7,640 
7,380 

7,120 
6,860 
6,600 
6,340 
6,080 

5,830 
6,340 
6,600 
6,a80 
6,600 

6,860 
6,860 
6,600 
6,600 
6,600 
6,600 


6,600 
11,500 
19,200 
17,500 
25,800 

30,000 
38,000 
40,800 
41,400 
55,100 

68,700 
62 300 
56,600 
52,300 
45,700 

39,100 
33,800 
17,800 
17,100 
13,300 

12,100 
10,900 
9,820 
8,990 
8,180 

7,640 
7,120 
8,720 
8 180 
8;i80 


2,060 
2,060 
i;900 
1,900 
1,600 

1,600 
1,600 
1,460 
1460 
i:460 

1,460 
1,330 
1,330 
1,330 
1,330 

1,330 

1,330 

1,200 

960 

960 

960 
960 
960 
960 
960 

960 
845 
845 
845 
845 
845 


845 


2 .• 




735 


3 




735 


4 




735 


5 




735 


6 




7,380 


7 




8 




6,860 

2,390 

1,750 
1,600 


9 




10 




11 




12 




13 




1,600 


14 




1,600 


15 




i;460 
1,330 


1« 




17 




1,330 


18 




1,330 
1,200 


19 




20 




1,200 


21 




900 


22 




960 


23 




735 


24 




735 


25 





625 


20 




625 


27 




625 


28 


22,700 
24,200 
23,500 
20,600 


625 


29 


625 


30 


625 


31 








Day. 


Oct. 


Nov. 


Feb. 


Mar. 


Apr. 


May. 


Jtme. 


July. 


Aug. 


Sept. 


1917-18. 
1 


625 
625 
525 
525 
525 

435 
525 
525 
435 
525 

525 
435 
435 
435 
435 

435 
435 
435 
525 
£25 

435 
525 
525 
435 
525 

625 
525 
625 
625 
525 
625 


625 
625 
435 
525 
525 

435 
525 
525 
435 

m 

525 
435 
625 
525 
435 

525 
525 
435 
525 
525 

435 
525 
525 
435 
525 

525 
435 
525 
435 
435 


5,836' 
7,910 
7,380 
6,600 

3,730 
2,220 

2,560 
1,750 
1,600 


2,220 
2,390 
3,950 
3,950 
3,520 

4,170 
4,170 
3,120 
2,740 
2,740 

2,740 
2; 220 
1,900 
2,220 
2,220 

2,060 
2,060 

2,220 
1,900 

2,060 
2,060 
2,220 
2,740 
3,120 

3,320 
3,320 
2,560 
2,390 
2,060 
2,060 


1,750 
1,750 
1,750 
1,460 
1,460 

1,460 
1,460 
1,330 
1,330 
1)460 

1,330 
1,200 
1,200 
1,080 
1,080 

1,080 
1,080 
1,080 
1,080 
1,080 

1,080 
1 200 
1,200 
1 200 
1,200 

1,080 
1,080 
1,080 
1,080 
1,080 


1,080 

960 

960 

845 

. 845 

845 
845 
845 
735 
735 

735 
735 
735 
625 
625 

625 

845 

2,740 

2,740 

1,750 

1,330 
2,560 
2,220 
2,740 
3,320 

7,640 
6,340 
6,310 
13,900 
12,700 
9,540 


8,990 
10,700 
11,500 
13,300 
17,800 

21,300 
25,400 
27,000 
33,300 
41,400 

39,700 
36,900 
27,000 
22,000 
14,200 

12,100 
8,720 
7,120 
6,340 
5»580 

4,850 
3,950 
3,730 
15,800 
30,400 

12,100 
7,120 
5,330 
3,950 
8,320 


3,320 
2,740 
2,220 
2,220 
2,390 

2,390 
2,220 
2,060 
2,060 
2,060 

2,060 
2,060 
2,390 
2,220 
2,220 

2,060 
2,060 
1,760 
1,600 
1,750 

1,750 
1,600 
1,600 
1,330 
1,330 

1,330 
1,330 
1,200 
1,200 
1,200 
1,080 


1,080 
1,080 
1,080 
1,330 
1,200 

1,200 
1 200 
1,200 
1,080 
i;080 

1,080 
960 
960 
845 
845 

845 

960 

1,060 

1,330 

1,750 

2,560 
1,900 
2,560 
3,320 
2,220 

2,660 
2,660 
2,560 
2,740 
2; 930 
2,930 


2,740 
2,930 
4:170 


2 


3 


4 


2,930 
2,390 

1,750 
1,600 
1.600 


5 


6 


7 . . 


8 


9 


1,460 


10 


1,460 

1,200 
1,200 


11 


12 


13 


1,200 
1,200 
1,080 

1,080 
845 


14 


15 


16 


17 


18 


845 


19 


900 


20 


960 


21 


960 


22 


960 


23 


845 


24 


845 


25 


845 


26 


845 


27 


735 


28 


735 


29 


735 


30 


735 


31 













NoTB.— Regular daU; 
iiotpnbUshe<L Sti 
notddtennined. 



gage readings began Mar. 28, 1917. Daily discharge for July, 1917, doubtful, henoe 
relation afleoted by ioe Dec 1 to Feb. 11 and Feb. 18-25, 1918: disobaige 
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SUBFACB WATBB SUPPLY, 1918, PABT V. 



Monthly dMuarge o/Dea Moines River at Ottumwa, Iowa y for the period Apr. J, 1917 , to 

Sept. 30, 1918. 

[DnJnage area, 13,200 aquare miles.] 



Month. 



Dischargo in second-fBet. 



Maximum. 



Minimum. 



Mean. 



Per 
square 



Run-off 
(depth in 
tmdiei). 



June 

July 

August 

September.. 



1917 



17,100 
17,100 
68,700 



6,600 
5,830 
6,600 



8,430 
9,010 
25,400 



Ln 



an 

.71 
X14 



October 

November. . 
March 

65?.::::::: 

June 

July 

August 

September.. 



1917-18. 



2,000 
7,380 



625 

625 

4,170 

1,750 

13,900 

41,400 

3,320 

3,320 

4,170 



845 
625 



435 

435 

1,900 

1,060 

625 

3,320 

1,060 

845 

735 



1,280 
1,640 



512 
409 
2,670 
1,260 
2,890 
16,000 
1,900 
1,650 
1,300 



.097 
.124 



a<09 
.038 
.202 
.095 
.219 

1.21 
.144 
.125 
.106 



.U 
.14 



.04 
.01 
.2S 
.U 

.as 
.n 

.14 

.u 



DES MOIVZS BXVKR AT KKOBAVQVA, IOWA. 

Location. — ^In sec. 36, T. 69 N., R. 10 W., at county bridge in Keoeauqua, Van Bnren 
County, a quarter of a mile above old dam site and Government locks. No large 
tributary enters Bee Moines River for several miles up or down stream. 

Drainage area. — At gaging station, 13,900 square miles; at mouth, 14,300 square 
miles (measured on map issued by United States Geological Survey; scale, 1 to 
• 500,000). 

Records available.— May 30, 1903, to July 21, 1906; April 6 to December 31, 1910 
(United States Engineer Corps); August 3, 1911, to September 30, 1918. 

Gage. — Chain gage attached to upstream handrail of bridge; read by Frank Schieck- 
engast. 

Discharge measurements. — ^Made from bridge to which gage is attached. 

Channel and control. — Channel shifts considerably at flood stages. Control is a 
gravel riffle about a quarter of a mile below gage. 

Extremes of discharge. — ^Maximum stage recorded during year, 12.^ feet June 25 
(discharge, 39,800 second-feet); minimum stage recorded 0.20 foot, several days 
in November and December (discharge, 760 second-feet). 

1903-1918: Maximum stage recorded, 27.9 feet June 1, 1903 (discharge, 97,000 
second-feet); minimum stage recorded, zero August 28 to September 6, 1911 
(discharge, 160 second-feet). On June 1, 1851, a stage of 24 feet was reached 
(discharge, 80,000 second-feet). 

Ice. — Stage-discharge relation seriously affected by ice. Observations discontinoed 
during winter. 

Accuracy. — Stage-discharge relation fairly permanent for low and medium stages, 
except as affected by ice. Three fairly well defined rating curves w»e used. 
Gage read once daily to half-tenths. Daily discharge ascertained by applying 
daily gage height to rating tables except for period when stage-discharge relatkm 
was affected by ice, for which daily discharge was not determined; daily dis- 
charge usually interpolated on Sundays, when no gage reading was taken. Opeo 
water records good. 

The following discharge measurement was made by Bolster and Gr$gg: 
March 20: Gage height, 1.14 feet; discharge, 2,150 second-feet. 
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Daily dUduxtge, in ieeond-feet^ ofDes Mointi River at Keosauquaj loxoa^for the year ending 

Sept. SO, 1918, 



Day. 



Oet. Nov. Deo. Mar. Apr. Ifay. Time. July. Aug. Sept. 



1. 
2, 
3. 

4. 
6. 

«. 
7. 
8. 
9 
10. 

U. 
13. 
13. 
14. 
15. 

1ft. 
17 
18. 
19 
20 

21 
22 
23. 
24. 
25. 

26. 
27 

28 
39. 
30 
31. 



1,080 
1,030 
1,030 
1,080 
900 

960 
960 
960 
800 
890 

890 
890 
825 
860 
890 

890 

960 

1,500 

1,090 

960 

890 
825 
825 
890 



960 
960 
900 
960 
960 
800 



890 



890 
860 



890 
825 
825 
825 
825 

825 
826 
825 
825 
825 



890 
890 
890 
826 

825 
825 
825 
760 
760 

760 
825 
760 
780 
780 



760 
760 
700 
780 
760 



2,060 

2,100 
2,160 
2,360 
2,560 
2,770 

2,770 
2,990 
2,770 
2,460 
2,360 
2,160 



1,970 
1,880 
1,880 
1,700 
1,620 

1,540 
1,600 
1,460 
1,380 
1,380 

1,300 
1,220 
1,220 
1,190 
1,150 

1,220 

1,230 
1,220 
1,220 
1,220 

1.220 
1,220 
1,220 
1,300 
1,220 

1,540 
1,150 
1,190 
1.220 
1,150 



1,150 
1,060 
945 
1,010 
1,200 

1,380 

1,220 

1,150 

866 

856 

856 
856 
856 
045 
866 

866 
1,460 
1,790 
1,760 
1,700 

2,990 
3,720 
2,360 
3,720 
2,990 

4,800 
6,610 
14,900 
25.600 
15,900 
10,900 



9,720 
11,200 
12,700 
14,600 
20,200 

22,900 
25,300 
28,400 
33,500 
39,300 

39.300 
36,700 
28,800 
19,800 
15,600 

12,400 
9,400 
7,720 
6,610 
5,800 

5,000 
4,480 
4,200 
10,300 
40,000 

13,800 
8,000 
4,970 
4,450 
4,080 



8,700 
2,800 
2,600 
2,300 
2,120 

2,120 
2,080 
2,080 
2,030 
1,940 

1,940 
2,080 
2,120 
2,080 
2,030 

2,030 
1,860 
1,770 
1,680 
1,600 

1,530 
1,450 
1,450 
2,080 
1,450 

1,450 
1,370 
1,500 
2,400 
1,220 
1,140 



1,140 
1,140 
1,370 
1,800 
1,220 

1,220 
1,H0 
1,060 
1,060 
1,060 

925 
790 
995 
790 
790 

790 

925 

1,060 

1,370 

1,370 

2,400 
1,940 
1,770 
4,190 
8,020 

2,030 
2,300 
2,400 
2,400 
2,600 
2,800 



8,240 
6,600 
5,770 
3,460 
2,400 

2,120 
1,680 
1.520 
1,370 
1,290 

1,290 
1,290 
1,220 
1,140 
1,140 

1,140 
996 
996 
996 
995 

996 
900 
025 
925 



858 

858 



790 



NOTK 

Aug. 



OTK.— Qeiso xeedingB usually omitted on Sundays and discharge interpolated, 
. 18> and Sept. l. which were estimated on the basis of climatologicai data. 
;lBd by ice Dec. o to Mar. 19; daily discharge not detennined. 



except Jmte 23, July 28 
Stage-discharge relatioo 



McmMy distharge of Dei Mointi River at Keosauqiui, Iowa, for the year ending Sept, SO, 

1918. 



[Drainage area, 13,900 square miles.) 










Discharge in second-feet. 


Run-off 


Mcnth. 


Maximum. 




Mean. 


Per 
square 
mile. 


October 


1,500 

890 

1,970 

25,600 

39,300 

3,700 

4,190 

6,600 


825 

760 

1,150 

856 

4,080 

1,H0 

790 

790 


948 
826 
1,360 
3,780 
16,600 
1,930 
1,590 
1,650 


0.068 
.050 
.096 
.272 

1.19 
.139 
.114 
.119 


ao6 


Norember 


.07 


Aoril 


.11 


^ :::::::::::::.;:..:::...:..: :: 


.31 


J one ...^-.-rr 


1.38 


July 


.16 


August 


.13 


September r ^ .,...,,,,,- r 


.13 







BAOOOOH RIVER AT VAH METER. IOWA. 

Location.— In SW. } sec. 22, T. 78 N., R. 27 W., at highway bridge one-third of a 

mile from railroad station, 1 mile below South Raccoon River, and 30 miles above 

junction of Raccoon River with Des Moines River. 
Draikaoe area. — At gaging station, 3,410 square miles; at mouth, 3,590 square 

milee (measured on map issued by United States Geological Survey; scale, 1 to 

500,000). 
Records available. — April 25, 1915, to September 30, 1918. 
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Gage.— Chain gage attached to downstream handrail of bridge abont 25 feet from 

right end of bridge; read by Fred Vreeland. 
DiscHAROE MEASUREMENTS.— Made from bridge to which gage is attached. 
Channel and control. — ^Bed composed of sand and gravel ; subject to change. Rrver 

divided into two channels at low and medium stages by an island with the water 

surface slightly higher in the left channel than in the right at extreme low water. 

Right bank high and not subject to overflow ; left bank subject to overflow at a stage 

of about 13 feet; at extreme high stage this overflow will extend for several thou- 

sand feet beyond left end of bridge. 
Extremes of discharge.— Maximum stage recorded during year, 13.59 feet June 8 

(discharge, 14,600 second-feet); minimum stage, 1.61 feet, September 30 (dis- 

chaige, 37 second-feet). 
1915-1918: Maximum stage recorded, 17.5 feet Jime 7, 1917 (discharge, 31,800 

second-feet); minimum stage recorded, 1.61 feet September 30 (discharge, 37 

second-feet). 
Ice. — Stage-discharge relation a£fected by ice December 6 to March 12. ObsovaticBis 

discontinued December 13 to February 9. 
Accuracy. — Stage-discharge relation permanent. Bating curve well defined throi^i- 

out. Crage read once daily to hundredths. Daily discharge ascertained by 

applying daily gage height to rating table, except for period when stage-dischaige 

relation was affected by ice, for which daily discharges were not determined. 

Open-water records excellent, except for extremely low stages, for which they axe 

fadr. 
The following discharge measurement was made by Bolster and Gr^g: 
March 22: Grage height, 2.86 feet; discharge, 431 second-feet. 

Daily discharge^ in second'/eet^ of Raccoon River at Van Meters Iowa, for the year ending 

Sept. SO, 1918, 



Day. 


Oct. 


Nov. 


Doc. 


Mar. 


Apr. 


May. 


Jone. 


Jnly. 


Aug. 


8-pt. 


1 


188 
179 
210 
188 
185 

m 

150 
108 
123 
118 

123 
116 
134 
136 
03 

110 
120 
159 
166 
164 

167 
179 
194 
170 
160 

146 
150 
134 
164 
188 
243 


198 
170 
204 
173 
134 

179 
210 
188 
162 
210 

167 
179 
185 
198 
204 

204 
201 
167 
123 
162 

179 
194 
164 
136 
131 

136 
164 
156 
173 
179 


156 

185 
173 
164 
150 




248 
243 
188 
226 
343 

243 
194 
210 
204 
194 

179 
173 
167 
131 
170 

204 
173 
156 
173 
182 

194 
210 
194 
179 
150 

118 
116 
136 
123 
118 


123 
116 
126 
110 
120 

118 
110 
116 
123 
96 

96 
91 
98 
108 
110 

98 
100 
110 
123 
194 

486 

434 

834 

3,640 

2,330 

1,670 
^860 
3,750 
2,430 
2,720 
2,930 


3,120 
3,330 
3,970 
7^500 
71730 

14,300 
13,000 
14,600 
13,000 
11,300 

9,840 
10,900 
8,160 
4,190 
3,430 

2,430 
2,140 
1,760 
1,670 
1,310 

1,230 

1,060 

907 

764 

607 

633 
602 
633 


543 
459 
460 
434 
408 

384 
361 
361 
861 
361 

361 
318 
296 
318 
818 

361 
279 
398 
361 
343 

210 
210 
236 
170 
136 

134 
123 
150 
179 
210 
210 


204 
194 
201 
164 
150 

123 
116 
108 
86 
75 

91 

06 
01 

86 
89 

gs 

108 

459 
210 

m 

173 
150 
150 
142 

136 
ISO 
145 
138 
136 
145 


81 


2 


75 


3 


91 


4 


s 


5 


75 


s 


60 


7 






4t 


8 






O 


9 






51 


10 






71 


11 






77 


12 






flu 


18 




633 
697 
665 

602 

614 
514 
486 
459 

434 
459 
361 
340 
361 

318 
279 
279 
279 
261 
279 


S7 


14 


61 


16 


136 


16 


OB 
116 
106 


17 


18 


19 


01 


20 


61 


21 


41 


22 


m 

61 


23 


24 


64 


25 


jg 


26 


48 


27 


41 


28 


41 


29 


41 


30. 


37 


31 













Note.— Stage-dlschargo relation affected by Ice Dec. 6 to Mar. 12; daily discharge not determined. 
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Monthly dMiorge of Raccoon River at Van Meter, lowajfor the year ending Sept, SO, 1918. 
[Drainage area, 3,410 square miles.] 





Discharge in seoond-fBet. 


Run-off 


HODth. 


Hff^TJmiim- 


\finlywimi- 


Mean. 


Per 
square 
mUe. 


October 


243 
210 
243 

5,880 

14,600 

543 

3,220 
136 


93 
123 
116 

91 
572 
123 

75 

37 


156 
174 
181 
947 
4,850 
292 
246 
69.7 


a046 
.051 
.053 
.278 

1.42 
.086 
.072 
.020 


ao6 


November 


.06 


April 


.06 


Hay!..:..::...::::::::::: ::::::::: ::::.::: 


.32 


Jxsntf ..... 


L58 


Jnhr 


.10 


Atigust 


.06 


September ^ 


.02 



ZLLnrOIS BIVZB AT PEOBIA, ILL. 

Location. — In sec. 2, T. 8 N., R. 8 E., at foot of Grant Street, Peoria, Peoria Cotmty, 
3i miles above station formerly maintained at Peoria A Peldn Union Railroad 
bridge and 4) miles above mouth of Kickapoo Creek. 

DRAmAQB AREA. — Indeterminate. 

Records available.— March 8, 1910, to September 30, 1918; also March 10, 1903, 
to July 21, 1906, for station at Peoria and Pekin Union Railroad bridge. 

Gage. — Vertical staff gage attached to wooden pile; read by employee of United 
States Army Engineers. 

DiscHAROE measurements.— Made from downstream side of Lower Free bridge, 
about 2 miles below gage. 

Channel and control. — ^Bed of river, which forms control for medium and high 
stages, composed of mud, and may shift. Dam at Copperas Creek probably 
forms control for lowest stages; permanent. 

Extremes of discharge .—Maximum stage recorded during year, 19.8 feet February 
20 and ^1 (discharge, 41,800 second-feet); minimum stage, 10.0 feet September 
28 (discharge, 10,000 second-feet). 

1910-1918: MaTJmiim stage recorded, 23.2 feet January 25, 1916 (dischai^ge 
not determined because of backwater from ice); maTnmiim stage recorded during 
open-water periods, 22.4 feet March 30 to April 2, 1913 (discharge, 55,000 second- 
feet); minimum stage, 8.0 feet December 14, 1910 (dischaige, 7,250 second-feet). 
The highest known flood occurred in 1844, when a stage of about 26.6 feet on 
the present gage was reached. 

Regulation.— The flow at this station includes the water diverted from Lake Michi- 
gan through the Chicago Drainage canal. No diumal fluctuation is noticeable. 

Accuracy. — Stage-dischaige relation practically permanent; seriously affected by 
ice during winter. Rating curve well defined between 11,000 and 40,000 second- 
feet and fairly well defined beyond these limits. Gage read to half-tenths once 
daily. Daily discharge ascertained by applying daily gage height to rating table, 
except for period when stage-discharge relation was affected by ice, for which it 
was ascertained by applying to rating table daily gage heights corrected for ice 
effect by means of observer's notes and weather records, and by comparison with 
flow of adjacent streams. Open-water records good; winter records poor. 

Cooperation. — Grage-height records furnished by the United States Engineer Corps. 

DtBcharge meagurements of Illinoia River at Peoria^ lU.y during the year ending Sept. SO^ 

1918. 
[Made by H. C. Beckman.) 



Bate. 




Did. 
ofaarge. 



Oct. 16. 
JtmeU 
Aug. 23 



8ee.-fi. 
10,600 
16,700 
10,800 
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Daily discharge, in second'feet, of Illincns River at Peoria, lU^^/or the year ending SepL 

SO, 1918. 



Note.— Stage-discharge relation afteoted by ioe Deo. 11 to Feb. 16; dailv dlaebarae determined Irom rage 
heights corrected for ioe effect by means of weather records and comparisons with flow at other statkot 
up stream. Braced flguxes show mean daily discharge for periods included. 

Monthly discharge^ in second-feet, of Illinois River at Peoria, JU., for the year ending 

Sept. SO, 1918. 



Month. 




THInimnm. 


Mean. 


Month. 


MEximum. 


Minimum. 


Mean. 


October 


12,300 
13,000 
12,300 


10,800 
11,900 


11,200 
12,500 
11,100 
0,580 
23,800 
29,400 
16,800 


May 


18,400 
19,000 
16,400 
12,500 
10,900 


16,000 
12,500 
12,700 
10,400 
10,000 


17,100 


November 


June 


15.300 


December 


July 


14,900 
11.300 


Jainift'y.-. . . . . . 




August 

September 

The year. 


February 

Ma<Th 


41,800 
85,800 
20,800 




lo.So 


20,800 
14,600 




April 


41,800 




15,200 









EAKKAEEX RIVER AT MOMEKCE, ILL. 

Location. — In sec. 24, T. 31 N., R. 13 E., at highway bridge in Momence, Kankakee 

County, half a mile below Chicago <& Eastern IllinoiB Railroad bridge and 1) 

miles above Tower Creek. 
Drainage area. — ^2,340 square miles. 
Records available.— February 22, 1905, to July 20, 1906; December 3, 1914, to 

September 30, 1918. 
Gaoe. — Chain gage attached to bridge, over left channel; read by Oscar Connd. 
Discharge measurements. — Made from upstream side of bridge acroes the two 

channels during medium and high stages, and by wading during low stages. 
Channel and control. — Bed composed of coarse gravel; may shift. River at gage 

divided into two channels by an island. Aquatic plants sometimes grow in bed 

of river during summer. 
Extremes of discharge. — Maximum stage recorded during year, 4.6 feet Februaiy 

14-18 (discharge not determined because of backwater from ice); maximum 
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stage recorded during opes- water period, 4.2 feet at I p. m. February 25 (discharge, 
6,300 second-feet); minimum stage, 1.44 feet at II a. m. August 29 (discharge, 
442 second-feet). 

1906-6 and 1915-18: Maximum stage recorded, 7.5 feet January 21, 1916 (dis- 
charge not determined because of backwater from ice); maximum open- water 
stage, 6.4 feet January 22, 1916 (discharge estimated from extension of rating curve, 
12,600 second-feet); minimum discharge, 360 second-feet, July 13-20, 1906. 
Acc?uRACY. — Stage-dischaige relation changed during year; seriously affected by ice 
during winter. Rating curve used to February 20 well defined; curve used after 
that date well defined between 550 and 3,100 second -feet, and fairly well defined 
beyond those limits. Gage read to hundredths once daily. Daily dischai^ge 
ascertained by applying daily gage height to rating table, except for period when 
stage-discharge relation was affected by ice, for which it was obtained by apply- 
ing to rating daily gage heights corrected for ice effect by means of observer's 
notes and weather records. Open- water records good; winter records approxi- 
mate. 

DiMcharge measurements of Kankakee River at MomeruXy IlLj during the year ending SepL 

SO, 1918. 
[Made by H. C. Beckman.] 



Date. 




DU- 
charge. 



Apr. 20. 
Ji&y33. 
Aug. 31 



Stc.'ft. 

1,410 

621 

573 



Daily discharge^ in 


second- 


feet.o 


f Kankakee River at Momenccj 
SepL SO, 1918. 


III, for the 


year ending 


Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


.Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1 


534 
53* 
49S 
4S6 
486 

474 
474 
462 
462 
4*^2 

510 
558 
570 
609 
622 

622 
648 
648 
674 
714 

714 
714 
770 
826 
826 

900 
975 
1,070 
1,150 
1,240 
1,330 


1,420 
1,420 
1,420 
1,420 
1,420 

1,420 
1,420 
1,420 
1,330 
1,330 

1,330 
1,330 
1,240 
1,150 
l,loO 

1,070 
1,070 
1,070 
1,070 
1,070 

1,070 
900 
990 
990 
960 

945 
945 
945 
930 
930 


915 
945 
945 
945 
946 

640 
570 


> 500 
. 390 

330 


. 390 

4,670 

6,020 
6,020 
5,740 
6,020 
6,300 

6,020 
6,020 
5,740 


5,740 
5,460 
5,460 
5,180 
5,180 

4,910 
4,910 
4,910 
4,910 
4,640 

4,640 
4,^10 
4,640 
4,910 
4,910 

4,910 
4,640 
4,370 
4,100 
4,100 

4,100 
3,830 
3,830 
3,5fi0 
3,660 

3,300 
3,300 
3, 180 
2,930 
2,810 
2,690 


2,670 
2,460 
2,340 
2,220 
2,220 

2,110 
2,000 
2,000 
1,890 
1,780 

1,780 
1,780 
1,680 
1,680 
1,580 

1,680 
1,580 
1,480 
1,480 
1,480 

1,480 
1,480 
1,480 
1,480 
1,480 

1,480 
1,4S0 
1,480 
1,480 
1,480 


1,480 
1,480 
1,480 
1,480 
1,480 

1,480 
1,480 
1,480 
1,480 
1,480 

1,480 
1,480 
1,580 
1.580 
1,580 

1,680 
1,780 
1,780 
1,780 
1,890 

1,890 
1 800 
2,110 
1,890 
1,890 

1,890 
1,780 
1,780 
1,780 
1,6S0 
1,680 


1,680 
1,480 
1,390 
1,390 
1,300 

1,220 

1,060 

1,060 

980 

980 

980 
915 
915 

850 

792 
735 
7.^5 
685 
685 

685 
685 
685 
685 
635 

635 
635 
635 
685 
792 


792 
792 
792 
792 
792 

792 
792 
792 
792 
735 

735 
735 
735 
792 
792 

792 
792 
792 
792 
792 

735 
735 
736 
685 
685 

685 
685 
635 
592 
592 
592 


692 
550 
590 
550 
650 

550 
512 
612 
ol2 
476 

475 
475 
512 
475 
476 

475 
475 
550 
475 
475 

475 
475 
475 
475 
470 

464 
464 
453 
442 
512 
550 


502 


2 


592 


3 


692 


4 


592 


6 


650 





650 


7 


550 


8 


560 


9 


5dO 


10 


&>0 


\X 


650 


12 


550 


13 


550 


14 


592 


15 


692 


16 


692 


17 


635 


IS 


692 


19 


692 


20 


692 


21 

22 


650 

550 


23 

24 


550 
660 


25 


6o0 


20 


650 


27 


650 


28 


550 


20 


550 


30 


550 


31 









Note.— Dlscharee Dee. 6 to Feb. 20 estimated, because of ice, from page heights, observer's notes, and 
weather records. Braced figures show mean discharge for periods indicated. 
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SUBFACE WATEB SUPPLY, 1918, PABT V. 



Monthly diMckarge of Kankakee River at MomtfuXy lU.^for the year ending Sept. SO, J918. 
[Dreioage area, 2^0 square miles.] 



Hootfa. 



Diadiarige in seoond-feet . 



MaTtmnin. 



Mean. 



Per 
square 
mile. 



Rnn-off 
(deptbin 
Indies). 



October.... 
November. . 
December.. 

January 

February... 

March. 

Ap 



1,330 

1,420 

045 



462 
930 



April. 
3iay.. 



June... 

July 

August 

September.. 



0,300 

5,740 

2,570 

2,110 

1,580 

792 

592 

635 



2,000 
1,480 
1.480 
635 
592 
442 
&aO 



696 

1,180 

652 

404 

8,520 

4,330 

1,7.^.0 

1,670 

911 

741 

499 

567 



0.207 


0.M 


.504 


.» 


.270 


.32 


.173 


.30 


1.50 


Ltf 


1.85 


lis 


.748 


.« 


.714 


.S 


.380 


.43 


.317 


.37 


.213 


.3S 


.242 


.27 



The year. 



6,300 



1,400 



.508 



&0S 



XAVKAEBB BIVXB AT 0T7STB& PARK, ILL. 

Location .—In sec. 19, T. 32 N., R. 10 E., at Wabash Railioad bridge in Custer Park, 
Will County, half a mile above Horse Creek and 15 miles below dam and power 
plant at Kankakee. 

Drainage area. — 4,870 square miles. 

Records available. — November 6, 1914, to September 30, 1918. 

Gage. — Chain gage attached to bridge; re»d by J. H. Swords. 

Discharge measurements. — ^Made from downstream side of bridge. 

Channel and control. — Bed composed of solid rock strewn with boulders and 
gravel. Right half of channel deep with fissures in bed; left half shaUow; may 
shift slightly. 

Extremes of discharge. — Maximum stage recorded during year, 14.0 feet at 1 and 
6 p. m. February 14 (discharge not determined because of backwater from ice); 
maximum stage recorded during open-water periods, 13.0 feet at 9 a. m. , Februazy 
16 (dischai^ge, 22,700 second-feet); minimum stage, 4.95 feet October 4 and 5 and 
August 15 (discharge, 430 second-feet). 

1915-1918: Maximum stage recorded, same as for 1918; minimum stage, 4.09 
feet November 15, 1914 (discharge not determined; mean dischaige for the day, 
estimated 250 second-feet). 

Regulation. — Operation of power plant at Kankakee causes slight fluctuation at gage. 

Accuracy. — Stage-discharge relation changed slightly during year; seriously affected 
by ice during winter. Rating curve well defined above and fairly wdl defined 
below 1,820 second-feet. Gage read to hundredths twice daily. Daily dischaige 
ascertained by applying mean daily gage height to rating table, except for period 
when stage-dischaige relation was affected by ice, for which it was estimated 
from occasional gage heights, observer's notes, and weather records. Open-water 
records good; winter records poor. 

Discharge measurements of Kankakee River at Custer Park, JZZ., during the year ending 

Sept. SO, 1918. 
[Made by H. C. Beckman.] 



Date. 


bSS^ 


Dto- 


Oct. 17 


Ftet. 
5.07 


^'■% 


Jolylft 


1,090 

1,W 


sSrt/?:::;;:;:;:::;::::::::::;;::;::;:::;;:::; :::::*• •; :*::*:;:;::;: 
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Dmly discharge, in 9ee(nid-feet, of Kankakee River at Custer Park, IU.,for the year ending 

Sept. SOy 2918, 



I>ay. 



Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. 



1., 
2., 
3. 
4.. 
b.. 

6.. 
7.. 
8., 
9.. 
10.. 

lU. 
12. 
13. 
H.. 
15. 

16. 
17. 
1«. 
19.. 



•57 
646 
546 
546 
618 

527 
697 
611 
680 
565 

657 
o65 

680 
758 
634 



706 
784 
771 



iO 1,000 



21.. 
22.. 
23., 
34.. 
25.. 

26.. 
27.. 
28. 
29.. 
30.. 
31., 



1,000 
1,000 
1 070 
1,070 
1,070 

1,210 
1,140 
1,210 
1,360 
1,440 
1,740 



1,000 
1,070 
1,000 
940 
1,000 



710 



680 



210 
360 
070 
210 
210 

1 210 
1,070 
1,070 
1,070 
1,070 



4,260 



600 



470 



21,300 
18,400 
15,000 
13,000 
13,600 

13,600 
11,600 
10,400 
9,410 
8,790 

8,180 
8,4?0 
8.480 



9,100 
8,790 
8,480 
7,880 
7,580 

7,290 
7,000 
6,720 
6,440 
6,170 

5,380 
5,380 
5,130 
5,380 
6,170 

5,900 
5,640 
5,130 
4,880 
4,390 

4,150 
3,910 
3,910 
3,910 
3,680 

3,680 
3,470 
3,?70 
3,070 
2,880 
2,600 



2.600 
2,600 
2,600 
2,690 
2,600 

2,880 
2,690 
2,600 
2,410 
2,320 

2,150 
2,150 
1,980 
1,900 
1.5S0 

1,740 
1,820 
1,980 
2,150 
2,410 

3,070 
4,150 
5,130 
4,630 
3,910 

3,470 
3,270 
3,270 
4,150 
4,630 



4,630 
4,390 
3,680 
3,270 
2,880 

2,600 
2.410 
2,320 
2,410 
3,070 

2,880 
3,270 
3,080 
3,910 
4,150 

3,680 
3,270 
2,600 
2,880 
2,880 

3,070 
3,270 
3,270 
3,270 
4,150 

4,150 
3,910 
3,470 
2,880 
3,070 
4,150 



4,630 
4,150 
3,270 
2,600 
2,230 

1,900 
2^,060 
1,080 
2,410 
2,320 

1,900 
1,660 
1,360 
1,280 
1,210 

1,210 

1.000 

940 

810 

810 

771 
603 
668 

693 
657 

622 

646 

1,000 

1,740 

3,680 



5.640 
4,630 
3,910 
3,070 
2,410 

2,060 
1,900 
1,900 
2,060 
2,500 

2,410 
2,060 
1.660 
1,360 
1,280 

1,140 

1,070 

1,000 

940 

940 

810 
784 
810 
668 
680 

810 
940 
758 
940 
940 
745 



680 
634 
588 
546 



565 
536 
565 
565 
600 

470 
536 
498 
498 
462 

480 
565 
565 
518 
496 

480 
536 
676 
566 
470 

611 
56o 
527 
518 
745 
680 



940 
758 
784 
810 
875 

1,440 
2,500 
2,600 
1,980 
1,610 

1,280 
1,210 
1,070 
1,000 
940 

940 
940 
940 
940 
875 

810 

784 

758, 

706 

745 

758 
732 
634 
680 
634 



NoTB.~Discharge Dec. 6 to Feb. 15 estimated, because of ice, from gage heights, observer's notes, and 
weather reoords. Braced figures show mean discharge for periods indicated. 

Monthly discharge of Kankakee River at Custer Park, III. ,for the year ending Sept. SO, 191b. 
[Drainage area, 4,870 square miles.] 



Month. 



Discharge in second-fieet. 



Maximum. 



Mtnlmnm. 



Mean. 



Per 
square 
mile. 



Rmi-off 
(depth in 
inches). 



October..., 

November. . 

December.. 

January..., 

February. . . 

March. 

Af 



1,740 
2,410 
1,070 



518 
1,000 



AprU. 
Mky-. 



June.. 

July 

August 

September.. 



9,100 
5,130 
4,630 
4,630 
5,040 
745 
2,500 



2,690 
1,580 
2,320 
622 
668 
462 
634 



849 
1,600 

742 

580 
8,000 
5,400 
2,860 
3,340 
1,700 
1,700 

556 
1,060 



0.174 
.829 
.152 
.119 
1.64 
1.11 
.687 
.686 
.349 
.849 
.114 
.216 



a20 

.37 
.18 
.14 

i.n 

1.28 
.65 
.79 
.39 
.40 
.13 
.24 



The year. 



462 



2,320 



.476 



6.48 



DES PLAIHES RIVEB AT LEMONT, ILL. 

Location.— In sec. 20, T. 37 N., R. 11 E., at concrete highway bridge at Stephens 
Street, a quarter of a mile north of main section of Lemont, Cook Coimty; 8 
miles above junction of Des Plaines River and Chicago Drainage canal. 

Drain AQB area. — ^705 square miles. 

Records available. — November 4, 1914, to September 30, 1918. 
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SUBFACB WATEB SUPPLY, 1918, PABT V. 



Gage. — Enamel staff gage attached to bridge; read by WilMam Week, jr. 

Discharge measurements. — Made from downstream aide of bridge or by wading 
below dam. 

Channel and control. — ^A concrete dam, forming a new control and rh^n^nn^ the 
former stage-dischaige relation, was built across the channel about 500 feet bekw 
the gage August 20, 1916; permanent. 

Extremes of discharge. — Maximum stage recorded during year, 6.6 feet at 4 p. m. 
February 16 (dischaige not determined because of backwater &om ice) ; maximum 
stage recorded during open-water period, 6.4 feet March 2 (discharge, 2,700 second^ 
feet); minimum stage, 2.44 feet August 12 and 28 (discharge, 6 second-fe^). 

1915-1918: Maximum stage recorded, 6.6 feet February 16, 1918 (diflchazge not 
determined because of backwater from ice); maximum stage receded dnm^ 
open-water periods, 5.9 feet June 10, 1916 (discharge, 3,380 second-feet); mini- 
mum discharge, 3.9 second-feet (measured by current meter), November 26 1914. 

Accuracy. — Stage-discharge relation permanent; affected by ice February 14 to 28. 
Rating ciu^e well defined between 120 and 2,220 second-feet. Gage read to 
himdredths once daily. Daily discharge ascertained by applying daily gage 
heights to rating table, except for periods noted in footnote to daily-dischaige 
table. Open-water records good for medium and high stages, fair for low stages; 
winter records fair. 
The following discharge measurement was made by H. C. Beckman while river was 

frozen across but crest of dam was clear of ice: 
January 29, 1918: Gage height, 2.54 feet; discharge, 21 second-feet. 

Daily discharge , in second'feetj o/Des Plainer River at LemarUy III. , for the year ending 

Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug, 


Sept. 


I 


22 
10 
9 
22 
17 

22 
22 
22 
17 
22 

28 
33 
28 
22 
22 

22 
33 
95 

85 
70 

63 
62 
62 
63 
62 

62 
96 
95 
120 
120 
138 


180 
150 
150 
150 
138 

138 
120 
110 
110 
95 

95 
85 
85 
70 
95 

95 
95 
70 
62 
62 

44 
70 
63 
52 
52 

52 
52 
44 

63 
52 


63 
63 
52 
52 
70 

63 
63 
63 
22 
22 

22 
22 
22 
20 

17 

20 
22 
25 
28 
40 

52 
58 
63 
66 
70 

61 
52 
42 
33 
28 
22 


22 
20 
17 
17 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
14 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 


10 
10 
10 
10 
14 

17 
17 
17 
17 
17 

17 
1,050 
1,740 

2,300 


2,580 
2,700 
2,580 
2,460 
2,460 

2,460 
2,340 
1.980 
1,860 
1,740 

1,570 
1,410 
1,460 
1,860 
2,460 

2,580 
2,340 
2,220 
1,860 
1,740 

1,460 

1,250 

1,100 

900 

805 

670 
640 
624 
492 
460 
460 


400 
357 
301 
245 
245 

180 
150 
193 
238 
206 

180 
198 
168 
144 
120 

80 
132 
174 
212 
219 

301 
430 
625 
670 
540 

600 
492 
445 
625 
805 


852 
760 
715 
625 
492 

476 
416 
385 
357 
385 

422 
385 
415 
422 
408 

329 
245 
232 
174 
174 

193 
213 
871 
805 
805 

716 
626 
640 
600 
624 
476 


446 
400 
280 
232 
212 

174 
180 
156 
132 
132 

120 
100 
80 
70 
110 

70 
63 
48 
44 
31 

22 
31 
24 
24 
40 

31 
24 
33 
40 
28 


40 
33 
33 
33 
33 

44 

40 
31 
24 
28 

28 
31 
19 
16 
17 

48 
55 
33 
28 
28 

19 
22 
22 
19 
31 

40 
66 
110 
66 
40 
40 


28 
31 
2S 
28 
15 

16 

15 

48 
31 
15 
10 

IS 

19 
15 

9 

7 
28 


22 


2 


J2 


3::::::.: 


17 


4 


23 


5 


2S 


6 


33 


7 


22 


8 


10 


g 


9 


10 


10 


11 


9 


12 


S3 


13 


S 


14 


38 


15 


32 


16 


17 


17 


17 


Is ::::::..: 


10 


19 


23 


30 


32 


21 


6 


22 


6 


23 


9 


24 


17 


25 


22 


26 


ID 


27 


6 


28 


9 


29 


10 


30 


9 


31 









Note.— No gage reading, every other day Nov. 10 to Jan. 24, Jan. 27, 29, 31, and Feb. 2, 3, 5. 7, 9, and 10; 
d^ly discharge Interpolated. Mean daily discharge estimated Feb. l4rQS, because of backwater from 
ice, from gage heights, observer's notes, and weather records. 
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Monthly disduxrge ofDes Plames River at LenwrU, IU.,/or the year ending Sept. SO, 1918, 
[Draiiiage area, 705 square miles.] 



Month. 



Discfaaiige in seccnd-feet. 



MitT<TxiiiTn 



M^Tiifii^ ifTi. 



Mean. 



Per 
square 
mile. 



Rmi-off 
(depth in 
Inches). 



Oetober 

November.. 
December.. 
January.... 
February... 
Karch 

June 

July 

August 

September.. 



138 

180 

70 

22 



2,700 
805 
852 
445 
110 
48 
33 



9 

44 

17 

10 

10 

460 

80 

174 

22 

15 



6 



49.2 
89.3 
42.5 
14.7 
1,340 
1,660 

319 

466 

113 
36.0 
16.1 
16.7 



0.070 
.127 
.060 
.021 
1.90 
2.35 
.452 
.661 
.160 
.051 
.023 
.024 



0.08 
.14 
.07 
.02 
1.98 
2.71 
.50 
.76 
.18 
.06 
.03 
.03 



The year. 



340 



.482 



6.56 



DXS PLAINES RIVBB AT JOLIET, ILL. 

Location.— In NE. \ sec. 9, T. 35 N., R. 10 E., at Jackson Street Bridge, Joliet, Will 

County, 1,200 feet upstream from Cass Street Bridge. 
Draxkaqb abba. — Not measured. 
Records ayailablb. — ^December 3, 1914, to September 30, 1918; on original chain 

gage September 5 to December 19, 1914. 
Gaob. — Gurley seven-day water-stage recorder, installed December 3, 1914. Chain 

gage attached to upstream side of bridge at Cass Street read from September 5 to 

December 19, 1914. 
Discharge measurements. — ^Made from upstream side of Cass Street Bridge. 
Channel and control. — Channel excavated in solid rock, with a concrete wall on 

either side; permanent. 
Extremes of discharge. — ^Maximum mean daily discharge during days of record 

for the year, 12,500 second-feet, February 15; minimum mean daily discharge, 

6,960 second-feet, February 3. 
1914-1918: Maximum mean daily discharge during days of record, 13,200 

second-feet, June 10, 1916; minimum mean daily discharge, 5,420 second-feet, 

April 25, 1915. 
Diversions. — ^Water is diverted to the Illinois & Michigan canal at dam No. 1, about 

100 feet above the gage. 
Regulation. — Flow past the gage is largely regulated by the operation of the power 

plant of the Chicago sanitary district at Lockport, which utilizes the flow of the 

Chicago Drainage canal and, to a lesser extent, by the operation of Economy 

light & Power Co.'s plant, about 100 feet above gage. 
Accuracy. — Stage-discharge relation permanent; not affected by ice during winter. 

Rating curve well defined. Operation of the water-stage recorder satisfactory 

except as noted in the table of daily discharge. Daily discharge ascertained by 

use of discharge int^rator. Records excellent. 

Discharge meastwements o/Des Plaines River at Joliet, III., during the year ending Sept. 

SO, 1918. 
[Made by H. C. Beckman.] 



Date. 



Mar. 19a. 

196. 

Not. 23 6. 



Oaeo 
bei^t. 



Feet. 
5.02 



Dis- 
charge. 



8ec.-ft. 
9,180 
379 
526 



Date. 



July 23 6.. 
Sept. U *. 



Qa£:e 
hei^t. 



Feet. 



Dis- 
charge. 



8ee.-ft. 
348 
348 



a Made in Des Plaines R{\-er. 
1688**— 21— wsp 475 9 



b Made in Illinois & Michigan canal. 
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STJBFACB WATBE SUPPLY, 1918, PART V. 



DaUy discharge, in Beoond-feety of Des Flames River at Joliet, III., for the year en^ng 

Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Bee. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


a^u 


1 


8,800 


8,740 


8,730 


7,080 


7,730 


10,300 


8,230 


9,060 


9,470 


9,160 


9,270 


7,110 


2 


8,600 


8,760 


8,280 


7,880 


7,460 


9,960 


8,480 


8,680 


8,900 


8,540 


8,720 


7,470 


3 


8,370 


8,540 


8.680 


7,890 


6,960 


10,700 


8,680 


•8,850 


8,980 


9,780 


8,580 


8.270 


4 


•8,700 


8,040 


8.660 


7,000 


7 370 


11,100 


8,300 


•9,090 


8,900 


8,620 


8,640 


6 


9,070 


8,270 


8,800 


7,480 


7,840 


11.100 


8,170 


•8,620 


9,460 


9,510 


8,340 


(») 


« 


9,250 


8,450 


8,750 


8,130 


7,740 


11,700 


8,120 


8,520 


9,820 


•8,710 


8,940 


\'\ 


7 


7,810 


8,670 


8 700 


7,860 


7,830 


11.200 


7,650 


8,520 


9,920 


8,860 


9,300 


8 


9,070 


8,540 


9,100 


8,060 


8,420 


10,200 


8,090 


8,540 


9,010 


9,720 


9,360 


7,390 





8,950 


8.400 


7 280 


7,900 


8.320 


9,840 


8,450 


8,400 


8,590 


9,600 


8,920 


7380 


10 


8,960 


8,630 


8,470 


8,140 


7,800 


10,100 


8,610 


8,740 


8,980 


9, no 


8,680 


7.660 


U 


8,860 


7,880 


8,280 


8,230 


7,730 


9,340 


8,400 


8,450 


8,490 


9,820 


8,700 


7,560 


12..... 


8,780 


8,620 


8,470 


6,560 


10,200 


9,180 


7,960 


8,440 


•8,370 


9,840 


9,780 


7.470 


13 


9,070 


8,570 


7 910 


6,670 


9,900 


9,570 


7,920 


8,620 


•8,320 


9,600 


8,580 


8,300 


U 


7 530 


8,960 


8,060 


6,480 


10.700 


10,700 


7 830 


8,380 


8 740 


9,680 


8,800 


•8,500 


16 


8,710 


8,660 


7,880 


12,600 


11.200 


7,920 


8,470 


9,100 


9,390 


9,390 


•8,200 


16 


8,500 


8,820 


7,030 


(*) 


11,600 


10.400 


8,030 


8,460 


8,840 


9,360 


8,610 


•8.300 


17 


8,700 


\^} 


8,060 


7,160 


11,000 


10.400 


8 190 


8,200 


9 510 


9,230 


8,860 


•8,160 


18 


8 700 


h) 


8,090 


•7,060 


10,300 


10.300 


8,400 


9,440 


9,870 


8,280 


8,800 


■8,150 


19 


8 740 


b) 


8,000 


•7.660 


10.600 


10,100 


8,350 


8.690 


8,910 


8,180 


8,620 


•8.240 


20 


8,530 


(b) 


8,070 


6,970 


10.400 


9,950 


8,660 


8,370 


8,780 


8,000 


8,520 


•8,430 


21 


8,100 


(*) 


8,220 


7.510 


10.200 


9,480 


8,370 


8,560 


8,700 


8,140 


8,300 


•8,530 


22 


8,190 




8,110 


7,190 


10,200 


9,680 


8,050 


8,510 


9.110 


9,420 


8,860 


•7,580 


23 


8.700 


6,970 


7,790 


9,900 


9.120 


•8,520 


8.580 


8.790 


9.540 


8,970 


•7.830 


24 


*'iS 


7,740 


7,490 


9,640 


9.400 


•8,700 


9 000 


9.550 


8.840 


8,180 


•8.170 


25 


8,900 


8,180 


7,260 


7,860 


9,900 


8,810 


•8.900 


9,000 


9,620 


8,590 


8,10 


•8,220 


26 


8,880 


9,000 


8,050 


7,610 


9,870 


8,940 


9,060 


8,670 


9,920 
9,360 


8,440 


8,470 


•8,200 


27 


9,210 


8,980 


7,870 


7,630 


9,870 


8,720 


8,660 


9,120 


8.700 


8,630 


(♦) 


28 


7,830 


9,250 


7,820 


7,610 


10,200 


8,540 


•9,000 


9,520 


9,600 


8,820 


8,200 


8,180 


29 


8,640 


7,650 


8.080 


7,610 




8,340 


•8,720 


9,440 


9,220 


9.540 


8,180 


8020 


90 


8,840 


8.980 


7,030 


7.640 




8.040 


•9,800 


9,210 


8,590 


9.450 


8,080 


8,360 


31 


8,910 




8,170 


7.760 




7.540 




10,300 




8,780 


7 980 





• Dbobaige partly estimated becanae of Incomplete gage record. 



»No 



NoTB.— Daily discharge in the above table does not inohide the flow in the IlUnois A Midiigan 
(See "Diversions'' in the station description.) 

Monthly disdtarge, in second-feet, of Des Plaines River at Joliet, IU.,for the year ending 

Sept. SO, 1918. 



Month. 



Maximum. Minimum. Mi 



October.. 
December 
February. 
March.... 

April 

May 

June 

July 

August... 



9,250 
9,100 
12,500 
11,700 
9,300 
10,300 
9,920 
9,840 
9,780 



7,530 
6,970 
6,960 
7,540 
7,650 
8,200 
8,820 
8,000 
7,980 



8,680 
8,080 
9,870 
9,800 
8,390 
8,790 
9,120 
9,000 
8,610 



Note.— Discharge in the above table does not include flow of ibe Illinois & Michigan canal, which diverts 
water around the gage. See " Diversions ' ' in station description and measurements of flow in the canal. 

FOX RIVBB AT ALGONQXnN, ILL. 

Location.— In NW. \ sec. 34, T. 43 N., R. 8 E. third principal meridian, at Chicago, 

Street Bridge in Algonquin, McHenry County, 100 feet above Public Service 

Co. '8 dam and 500 feet above Crystal Lake outlet. 
Kegords available. — October 1, 1915, to September 30, 1918. 
Drainage area. — 1,340 square miles (measured on map of United States Creologictl 

Survey; scale, 1 to 500,000). 
Gaqe. — ^Enamel staff gage attached to concrete abutment of bridge; read by Edwazd 

Pederson. 
Channel and control. — Control is a concrete dam about 100 feet below gage; 

appears to be cracking, and may settle. 
Dlschargb MEASUREMENTS. — ^Made from upstream side of bridge or by wading 

below dam. 
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ExrBBMss ov DI8CHARGB. — MaTJiniiin stage recorcled during year, 4, 4 feet at 7 a. m. 
and 6 p. m. March 14 (diechaige, 5,600 second-feet); minimum stage, 0.59 foot 
at 7 a. m. and 6 p. m. August 31 (discharge, 67 second-feet). 

191&-1918: Maximum stage recorded, 5.3 feet March 31, 1916 (discharge, 7,120 
second-feet); minimum stage, 0.59 foot August 31, 1918 (dischaige, 67 second- 
feet). 

]>ivBR8iONS. — ^Water is diverted to operate grist mill at dam, which runs on average 
of about 4 hours a day, except Sundays, during September to March, inclusive, 
and one day a week during remainder of year. If total used for each day were 
uniformly distributed, it would probably average less than 5 second-feet and 
never exceed 8 second-feet. 

AocuRACT. — Stage-discharge relation changed during year; not a£fected by ice during 
winter. Rating curve used to March 5 fairly well defined; ciu^e used atter that 
date well defined above and fairly well defined below 750 second-feet. Gage 
read to hundredths twice daily. Storage pond is lai^, so the small amount of 
water used by grist mill does not noticeably affect the gage heights. DaUy dis- 
charge ascertained by applying mean daily gage height to rating tables. Rec- 
ords good. 

Discharge meamirements of Fox River at Algonquin, III., during the year ending Sept. 30, 

1918, 









[MMle by H. 


u. Beokman.] 








Date. 


hd^t. 


Dis- 
charge. 


Date. 


bSl^t. 


Dis- 
charge. 


Date. 


h3g;. 


Dis- 
charge. 


Mar 15 -- - 


Tut. 
4.08 
4.06 


SecM. 
4,790 
5,010 


Aw. 8 


Feet, 
2.08 
1.68 


970 


Jaly5 


Feet. 

0.95 

.94 


'"Hk 


15 


iS:::;::::: 


s.::::::::: 


269 











Daily dim^uxrge, in second-feet, of Fox River at Algonquin, III., for the year ending Sept, 

SO, 1918, 



Day. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


sept. 


1 


423 
423 
423 

430 
430 

423 
415 
415 
415 
415 

415 
423 
423 
423 
430 

430 
446 
461 
477 
600 

534 

667 
620 
712 
769 

914 
1,020 
1 060 
1,140 
1,140 
1,200 


1,200 
1 200 
1,260 
1,260 
1,260 

1,200 
1,200 
1,200 
1,200 
1,200 

1,200 
1 140 
1,140 
1.080 
i;020 

1.020 
'967 
914 
860 
810 

810 
759 
712 
712 
712 

712 
712 
712 
664 
664 


664 
620 
567 
525 

461 

401 
344 
292 
255 
220 

188 
188 
194 
199 
204 

209 
215 
220 
226 
244 

267 
292 
318 
344 
358 

365 
858 
351 
344 
331 
318 


312 
312 
305 
305 
298 

292 
292 
286 
286 
286 

279 
279 
279 
279 
279 

273 
273 
273 
273 
273 

278 
273 
267 
267 
267 

267 
261 
261 
261 
261 
261 


265 
255 
255 
255 
255 

260 
250 
250 
260 
256 

267 
279 
292 
305 
318 

331 
344 

358 
372 
387 

401 
415 
430 
609 
664 

810 

967 

1,400 


1,760 
2,090 
2,600 
3,300 
4,250 

5,400 
5,200 
5,000 
5,000 
4,800 

4,600 
4,600 
4,010 
5,600 
5,000 

5,000 
4 800 
4,800 
4,800 
4,800 

4,600 
4,600 
4,400 
4,200 
4,010 

3,820 
3,630 
3,450 
3,270 
2,910 
2,730 


2,560 
2,390 
2,230 
2,070 
1,840 

1,610 
1,540 
1,470 
1,400 
i:330 

1,260 
1,200 
1 060 
1020 
'905 

860 
800 
860 
850 
905 

905 
960 
960 
905 
905 

860 
860 
905 
960 
1,080 




1,060 

1,080 

1,020 

960 

960 

905 
905 
905 
905 
905 

905 
905 
905 
860 
800 

760 
702 
653 
634 
625 

625 
702 
960 
905 
850 

800 
750 
750 
750 
760 
750 


702 
702 
702 
702 
663 

625 
688 

551 
526 
607 

490 
472 
455 
439 
422 

406 
389 
373 
357 
242 

826 
310 
810 
310 
• 302 

302 
295 
295 
295 
288 


288 

280 
265 
260 
272 

272 
265 
265 
265 
250 

250 
250 
242 
235 
235 

229 
222 
222 

216 
210 

204 
197 
197 
197 
191 

191 
185 
185 
185 
185 
191 


185 
178 
172 
162 
151 

141 
130 
120 
120 
110 

110 
106 
101 
101 
108 

110 
110 
110 
106 
106 

101 
101 
91 
91 
82 

82 
77 
77 
72 
72 
67 


72 


2 


72 


8 


77 


4 


82 


5 


82 


1 

6 


86 


7 


91 


8 


96 


9 


101 


10 


106 


11 


110 


12 


120 


13 


130 


14 


141 


16 


151 


16 


162 


17 


172 


18 


185 


19 


191 


20 


197 


21 


197 


22 


204 


23 


210 


24 


210 


25 


210 


26 


204 


27 


197 


28 


197 


20 


191 


80 


185 


n 









Note.— The above table does not include small amount of water used to operate grist miU. 
ilODs" in station deeorlption.) 



(See "Diver- 
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SURFACE WATER SUPPLY, 1918, PART V. 



MofUhly discharge of Fox River at Algotiquiriy III., for the year ending Sept. 30^ 1918. 
[Drainage area, 1,340 sqaare miles.] 



MofDth. 



Discharge in second-feet. 



Maximum. 



Minimum. 



Mean. 



Per 
square 



Roiwiff 

(depth in 

inches). 



October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

The year, 



1,200 

1,260 

664 

312 

1,400 

5,600 

2,560 

1,080 

702 

288 

185 

210 



415 

664 

188 

261 

250 

1,760 

800 

625 

288 

185 

67 

72 



691 
963 
325 
279 
406 
4,160 
1,250 
837 
448 
229 
111 
148 



0.441 
.734 
.243 
.208 
.303 

3.(0 
.933 
.625 
.334 
.171 
.063 
.110 



a 51 
.82 
.28 
.24 
.32 
3.97 
1.04 
.72 
.37 
.20 
.10 



5,600 



67 



818 



.610 



8.29 



FOX BXVSR AT WEDBON, ILL. 

Location.— In sec. 9, T. 34 N., R. 4 E., at highway bridge at Wedron, LaSalle County, 
1,000 feet above Buck Creek. 

Drainage area. — 2,500 square miles. 

Records available.— November 5, 1914, to September 30, 1918. 

Gage. — Chain gage attached to bridge; read by Nels Mathias to January 31 and by 
T. W. Server after that date. 

Discharge measurements. — ^Made from upstream side of bridge. 

Channel and control. — Bed or river at measuring section is soft and probably 
shifts. Control about 1,000 feet downstream composed of coarse gravel and 
large boulders; seldom shifts. 

Extremes of discharge. — Maximum stage recorded during year, 13.4 feet at 8 a. m. 
February 15 (discharge, 15,500 second-feet); minimum stage, 5.40 feet at 6 a. m. 
and 6 p. m. September 4 (discharge, 145 second-feet). 

1915-1918: Maximum stage recorded, 15.4 feet February 3, 1916 (discharge not 
determined because of backwater from ice ) ; maximum open-water stage recorded, 
13.8 feet March 28, 1916 (discharge, 16,700 second-feet) ; minimum disrhaige 
recorded, 105 second-feet November 20, 1914 (measured by current met^). 

Regulation. — Slight diurnal fluctuation is caused by operation of power plants at 
and above Montgomery. 

Accuracy. — Stage-discharge relation changed during high water in February; aeri- 
ously affected by ice during winter. Rating curve used to February 12 weD 
defined above and fairly well defined below 1,130 second-feet; curve used after 
that date well defined between 275 and 11,300 second-feet. Gage read to hun- 
dredths twice daily. Diurnal fluctuation only slight. Daily dischaige ascer- 
tained by applying mean daily gage height to rating tables, except for poiod 
when stage-discharge relation was affected by ice, for which it was estimated from 
occasional gage heights, obswver's notes, and weather records. Open-water records 
good for medium and high stages, and fair for low sti^:ee; winter record pour. 

Discharge meaeurements of Fox River at Wedron, III. , during the year ending Sept, 30 ^ 1918. 

(Made by U. C. Beckman.] 



Date. 


Gace 
helSt. 


Dis- 
charge. 


Date. 


M^t. 


Dtf- 


Oct. 18 


Fed. 
6.76 
7.01 
7.02 


Sec.'ft. 
853 
1,170 
1,150 


July8 


Fed. 
6.80 
5.78 


Ste.-fi. 
371 


Nov. 16 


Aug. 21 


318 


Nov. 16 
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DaUy discharge, in second-feety of Fax River at Wedron, lU.yfor the year ending Sept. SO, 

1918, 



J>T 



Oct. 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



Jane. 



July. 



Aug. 



Sept. 



1. 

2. 
S. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

16. 
17, 

18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



384 
580 
662 
544 
510 

680 
510 
372 
510 
615 

880 
544 
544 
510 
372 

580 
806 
940 
940 



690 

652 

1,030 

1,030 

1,130 

1,230 
1,330 
1,330 
1,440 
1,560 
1,550 



1,590 
1,670 
1,670 
1,610 
1,610 

1,670 
1,790 
1,670 
1,610 
1,670 

1,440 
1,330 
1,380 
1,330 
1,230 

1,180 

1,130 

985 

940 

1,180 

1,080 
1,030 
1,030 
1,030 
896 

709 
940 
896 
769 
730 



940 

852 



852 
810 



550 



450 



400 



370 



680 



11,300 
13,100 
15,200 

8,010 
4,660 
3,860 
5,080 
5,980 

3,860 
3,500 
3,500 
4,050 
4,660 

4,660 
4,450 
4,050 



3,680 
4,660 
5,750 
8,270 
7,230 

7,230 
6,710 
5,980 
5,980 
6,220 

4,660 
5,520 
5,520 
7,750 
7,230 

6,220 
5,960 
5,750 
5,520 
5,750 

5,750 
5,300 
5,520 
5,080 
4,870 

4,450 
4,250 
4,050 
3,680 
3,500 
3,170 



2,870 
2,720 
2,670 
2,570 
2,170 

3,500 
1.980 
1,820 
1,710 

i,no 

1,660 
1,560 
1,460 
1,310 
1,260 

1,310 
1,220 
1,310 
1,260 
1,310 

1,610 
1,820 
1,930 
1,660 
1,510 

1,660 
1,560 
1,510 
1,660 
1,820 



1,610 

1,710 
1,660 
1,560 
1,460 

1,460 
1,410 
1,260 
1,310 
1,360 

1,310 
1,220 
1,220 
1,360 
1,180 

1,080 
997 
954 
922 
871 

997 
1,260 
1,410 
1,610 
1,610 

1,560 
1,360 
1,360 
1,360 
1,360 
1,310 



1,310 
997 
830 
997 
871 

922 
997 
997 
790 
712 

871 
922 
712 
535 
502 

751 
471 
568 
535 
471 

471 
423 
376 
275 
266 

405 
535 
922 
603 
471 



428 
317 
405 
405 



285 
440 
376 
394 
405 

417 
440 
371 
382 
285 

280 



311 
228 
266 
854 

502 
502 
394 
327 
237 
311 



301 
349 
285 
296 
306 



502 
247 
301 
296 

247 
206 
194 
202 
202 

285 
411 
638 
417 
301 

285 
285 
285 
266 
270 

252 
177 

198 
185 
252 
228 



185 
228 
194 
145 
194 

185 
296 
296 
280 



275 
376 
360 
322 
371 



283 
228 
354 
317 

256 
296 
306 
200 
266 

827 
899 
332 
322 
285 



NOTK.— Discharge Dec. 6 to Feb. 12 estimated, because of ice, from gage heights, observer's notes, and 
weather records. Braced figures show mean daily discharge for pei iods included. 

Monthly disduarge of Fox River at Wedron, III., for the year ending Sept. SO, 1918, 
[Drainage area, 2,500 square miles.] 





Discharge in second-feet. 


Run-off 


Mooth. 




Minimum. 


Mean. 


Per 

square 
mile. 


October 


1,550 

1,790 

940 


372 
730 


806 

1,260 

665 

365 

3,860 

5,520 

1,800 

1,330 

684 

367 

287 

280 


0.322 
.504 
.226 
.146 
1.54 
2.21 
.720 
.532 
.274 
.147 
.115 
.112 


0.37 


November 


.56 


peoembtf 


.26 


January 




.17 


February 


15,200 

8,270 

3,500 

1,710 

1,310 

502 

638 

399 




1.60 


March . , 


3,170 
1,220 
871 
266 
228 
177 
145 


2.55 


April 


.80 


llSy , . , . , . 


.61 


Jtine 


.31 


July .. 


.17 


August 


.18 


September 


.12 






The year 


15,200 


145 


1,410 


.564 


7.66 







VERMILION RIVER NEAR STREATOR, ILL. 

Location. — In sec. 1, T. 30 N., R. 3 E. third principal meridian, at highway bridge 
known as Bridge No. 3, li miles south of Streator, La Salle County, and 100 feet 
below Santa Fe Railway bridge. 

Drainaob abba. — 1,080 square miles. 

Records available.— July 27, 1914, to September 30, 1918. 

Gaox. — Chain gage attached to highway bridge; read by Mathew Reid imtil March 
31, and by Floyd Leslie after that date. 



Digitized by 



Google 



134 



SUBFACB WATER SUPPLY, 1918, PABT V. 



DiscHABGB MBASUBEMBNTs.— Made from downstream side of bridge or by wnding, 

Channbl and cx)ntkol. — Gravel and rocks; probably permanent. 

ExTBBMBS OP DI80HABOB. — ^Maximum stage recorded during year, 11.0 feet at 4 p. m. 
February 15 (discharge, 5,080 second-feet); minimum stage, 0.53 foot at 4 p. in. 
June 27 (discharge, 1.4 second-feet). 

1914-1918: Maximum stage recorded, 22.4 feet January 21, 1916 (discharge esti- 
mated from extension of rating curve, 16,000 second-feet); minimum stage 0.45 
foot August 16 and 17, 1914 (discharge, 0.7 second-foot). 

AoouRACT. — Stage-discharge relation permanent; seriously a£fected by ice during 
winter. Rating curve well defined between 300 and 2,500 second-feet, and fairly 
well defined between 10 and 300 second-feet and above 2,500 second-feet. 
Gage read to hundredths once daily. Daily discharge ascertained by apf^ying 
daily gage heights to rating table, except for period when stage-discharge relatioD 
was affected by ice, for which it was estimated from occasional gage heights, 
observer's notes, and weather records. Records good, except for periods of ex- 
treme low stages and period of ice effect, for which they are poor. 

Disduarge meaaureTnents of Vermilion River near StreaAoTy III., during the year ending 

Sept. SO, 1918, 

[ICade by H. C. Beckman.] 



Date. 



Gage 
height. 



Dis- 
charge. 



Date. 



Dis- 
cbaiBB. 



JulyQ.. 
Aug. 31. 



Feet. 
6.28 
.80 



8ee.-ft. 
1,790 
8.2 



Aug. 21. 



Fed. 
0.80 



8.5 



Daily discharge^ in second-feet, of Vermilion River near Streator, III., for the year ending 

Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Juzie. 


July. 


Aug. 


Sept. 


1 


19 

18 

18 
3.8 
3.8 

5.2 
3.8 
3.0 
2.4 
1.8 

1.8 
1.9 
1.8 
1.8 
3.3 

2.4 
19 
22 
30 
28 

24 

16 

14 
9.4 
9.4 

17 
15 
13 
13 
15 
12 


15 
31 
39 
84 
30 

24 
28 
23 
23 
20 

17 
17 
16 
21 
18 

15 
12 
20 
18 
9.4 

9.4 

10 
8.6 
9.4 

12 

12 

9.4 
13 
12 

9.4 


12 
12 
17 
12 
9 

3 
12 


, 2 


2 

4,200 
4,680 
5,000 
5,080 

3,200 
2,160 
1,700 
1,600 
i;400 

1,170 
030 
818 
818 
620 

657 
495 
526 


684 
495 
557 
652 
652 

652 
657 
495 
495 
375 

346 
346 
332 
404 
360 

346 
332 
291 
265 
265 

216 
216 
216 
240 
193 

204 
193 
204 
193 
165 
156 


146 
127 
291 
657 
620 

652 
657 
526 
464 
419 

375 
332 
304 
240 
216 

204 
228 
304 
464 
620 

1,350 

ilaoo 

1,650 
1,650 
1,010 

030 
930 

1,090 
818 

1,250 


1,500 

1,050 

818 

716 

620 

557 
626 
464 
667 
688 

684 
749 
588 

684 
684 

620 
657 
667 
406 
2,450 

1,050 

818 

684 

1,350 

1,700 

1,300 
818 
783 
662 
588 
818 


783 
588 
464 
360 
291 

228 
216 
346 
526 
419 

318 
266 
228 
166 
127 

53 
80 
59 
48 
47 

42 
74 
30 
33 
14 

2.2 
1.4 

131 

662 

970 


970 
716 
620 
495 
404 

252 

662 
1,760 
1,700 
1,700 

1,450 
818 

854 
818 
405 

434 
291 
216 
169 
146 

131 
91 
39 
15 
49 

9.4 
434 
216 
103 
150 
51 


39 
34 
15 
21 
30 

26 
15 
12 
15 
9.4 

12 
81 
21 
18 
3.8 

15 
14 
14 
13 
6.0 

6.9 

10 

10 
8.6 
6.0 

6.2 
9.4 
6.9 
8.6 

193 

167 


75 


2 


68 


s 


39 


4 


34 


5 


81 





30 


7 


39 


8 


28 


9 


127 


10 


U9 


11 


113 


12 


44 


13 


78 


14 


m 


16 


109 


16 


167 


17 


49 


18 


74 


19 


34 


20 


30 


21 


26 


22 


21 


23 


n 


24 


18 


25 


21 


26 


18 


27 


21 


28 


21 


20 


ai 


30 


a 


31 









NOTB.—Dl9ohaiwe for Dee. 6 to Feb. 11 estimated, because o( ice, from gage helots, olMrw^ iiottt,Hid 
weather records. Braced figures show mean discharge for periods indicated. 
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Monthly d%9charge of VermUum River near Streator, III., for the year ending Sept. SO, 1918. 

[Drainage area, 1,080 square xnlks.] 





Discharge In seoGod^wt. 


Rmi-off 
(deothln 
Inches). 


Month. 


MaTlmiiTn. 


Iflnitn^fn. 


Mean. 


Per 

square 
mile. 








October 


30 

39 


1.8 
8.6 


11.2 
17.7 
7.71 
2.00 
1,250 
858 
671 
840 
252 
527 
27.1 
M.O 


0.010 
.016 
.0071 
.0019 

1.16 
.381 
.621 
.778 
.238 
.488 
.025 
.050 


0.01 




.02 


December 


.006 


Janoary 






.002 




6,080 
684 

1,800 

2,450 
WO 

1,750 

m 

157 




1.21 


UAlvh 


156 
127 
464 

1.4 
0.4 
S.6 
18 


.38 


April 


.69 


M^.. ::::.:...:::::. :.::::::::::::::::;:::::: 


.90 


June 


.26 


July 


.56 


August 


.03 


September 


.06 






The year ... ... , ... 


5,080 




328 


.304 


4.13 









8P00V BXVSB AT SZVXLLX, ILL. 

Location. — In sec. 24, T. 6 N., R. 1 E. fourth principal meridian, at Toledo, Peoria 
& Western Railway bridge, a quarter of a mile east of railway station at Seville, 
Fulton County. 

Drainage arba. — 1,600 square miles. 

Records available.— July 24, 1914, to September 30, 1918. 

Gaob. — Chain gage attached to bridge; read by C. D. Bartlett until July 1 and by 
R. M. Boales after that date. 

Discharge measurements. — Made from downstream side of bridge; low-water 
measurements are made by wading below dam at railroad station. 

Channel and control. — Control is a loose rock dam, about 2 miles downstream from 
gage, used to create a reservoir for the pumping station of Toledo, Peoria & Western 
Railway. 

Extremes of stage. — Mfticimnm stage recorded during year, 15.3 feet at 9 a. m. Feb- 
ruary 16; minimum stage, 2.55 feet at 7 a. m. January 25. 

1914-1918: Maximum stage recorded, 26.0 feet January 23, 1916; minimum 
stage, 1.35 feet July 31 and August 28 and 29, 1914. 

Ice. — Stage^lisdiarge relation affected by ice during winter. 

Data inadequate for determination of discharge. 

Discharge measurements of Spoon River at Seville, III., during the year ending Sept, SO, 

1918. 





[Made by H. 


C. Beckman.] 






Date. 


Gage 
height. 


Dis- 
Charge. 


Date. 


Gage 
heiSit. 


Dis- 
chaige. 


Oct 15 


Feet. 
2.73 
2.73 
3.68 


7« 
317 


July 10 


Feet. 
15.02 
4.27 


See.-ft. 
6,270 


15 ... 


Aug. 22 


492 


June 11 
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DaUy gage height, in feet, of Spoon River at SevilUy IU.,for the year Oniitng Sept, SO, 1918. 



Day 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept 


1 


3.1 
3.0 
2.9 
3.9 
8.4 

3.3 
3.3 
4.4 
4.1 
3.6 

3.3 
3.1 
2.7 
2.8 
2.7 

7.2 
8.4 
7.2 
7.2 
7.2 

7.0 
6.9 
6.9 
6.7 
6.6 

6.6 
6.4 
6.4 
6.3 
6.0 
6.9 


5.7 
5.7 
5.6 
6.4 
6.4 

6.3 
6.3 
6.1 
4.2 
4.0 

3.8 
3.8 
3.7 
3.6 
3.6 

3.6 
3.4 
3.4 
3.3 
3.3 

3.2 
3.1 
3.1 
2.9 
2.8 

2.8 
2.8 
2.8 
2.8 
2.9 


2.96 
2.95 
2.95 
2. OS 

2.86 
2.96 


2.7 




6.8 
6.8 


3.6 
3.6 
6.6 
8.6 
8.6 

3.6 
4.8 
5.0 
5.2 
4.8 

4.8 
4.8 
4.6 
5.1 
5.6 

6.1 
6.1 
6.1 
6.1 
6.1 

6.0 
5.9 
6.9 
5.9 
6.8 

5.8 
6.8 
8.0 
6.2 
5.9 


6.9 
5.8 
6.8 
6.8 
4.1 

4.1 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

4.2 
4.4 
4.6 

4.6 
4.8 

5.4 

6.8 
7.2 
8.1 
10.4 

9.8 
9.1 
8.1 
8.2 
7.6 
8.8 


6.0 
6.7 
6.6 
6.6 
5.5 

6.9 
6.7 
6.9 
6.9 

3.7 
4.0 
4.2 
3.9 
2.4 

3.1 
3.3 
2.2 
3.2 
8.2 

8.0 
8.0 
3.0 
3.3 
5.7 

6.8 
10.1 
12.4 
12.7 
11.3 


6.4 

'*i4.*7' 

10.6 
7.7 
6.4 
6.8 
6.4 

5.2 
5.4 
4.8 
4.6 
4.4 

4.2 
4.1 
4.0 
3.9 
3.8 

3.8 
3.8 
3.8 
3.8 
6.6 
6.2 


4.4 

1:1 

3.5 
3.6 

3.4 
3.3 
3.2 
3.2 
3.2 

3.6 
8.4 
3.8 
3.1 
4.0 

6.8 
5.6 
6.4 
9.7 
8.0 

6.1 
4.4 
4.0 
3.8 
3.7 

8.6 
3.6 
3.4 
3.3 
3,5 
6.3 


7.5 


2 


5.8 


3 


2.7 




4.5 


4 




8.8 
6.7 

6.7 
6.5 
5.4 
6.4 
5.4 

4.3 
4.3 
4.2 
4.2 
4.2 

4.2 
4.3 
4.3 
4.8 
4.2 

4.2 
4.2 
4.2 

3.7 
3.8 

3.6 
3.6 
3.6 
3.6 
3.6 
3.6 


5.4 


5 


2.7 




5.1 





4.8 


7 


2.6 


"'i'.'z 

8.8 


4.6 


8 


4.3 


9 




2.0 


4.0 


10 


S.9 


11 


2.7 


2.6 


7.3 
13.4 
14.0 

"w.T 

16.3 
5.5 
6.6 
5.4 
5.8 

6.3 
5.1 
5.1 
5.1 
4.8 

4.8 
4.6 
6.8 


3.8 


12 


4.0 


13 


2.7 
"2.h" 

"%Y' 
"2.h" 


2.6 
'*2.'6** 


4.4 


14 


4.3 


16 


4.0 


16 


3.8 


17 


3.7 


18 


3.6 


19 


3.5 


20 


8.5 


21 


"za" 


3.0 
'2.' 6* 


3.4 


22 


3.4 


23 


3.3 


24 


3.3 


26 


4.3 


2.65 


3.3 


25 


3.3 


27 






3.2 


28 






3.3 


29 . . .. 


3.6 




8,1 


30 






3.1 


31 ... 


3.6 

















Non.— Staee-discharffe relation probably affected by Ice aboat Dec 5 to Feb. 35. Sudden drop in itage 
Feb. 16 probaoly caused by breaking of ice jam. 

SAVGAKOV BIVEB AT MOVTICELLO, ILL. 

Location. — In sec. 12, T. 18 N., R. 5 £. third principal meridian, at Illinoifl Contnl 
Railroad bridge half a mile west of Monticello, Piatt Goimty. 

Drain AOE area. — 550 square miles. 

Records available. — February 4, 1908, to December 31, 1912; June 23, 1914, to 
September 30, 1918. 

Gage.— Chain gage attached to downstream side of bridge; read by David Ooay. 

Discharge measurements. — ^Made from downstream side of bridge and wooden 
trestle approach during medium and high stages, and by wading during low 
stages. 

Channel and control. — ^Measuring section is at a pool. Control consists of fine 
gravel; likely to shift. 

Extremes of discharge. — ^Maximum stage recorded during year, 14.4 feet at 8 
a. m., February 14 (discharge, 6,180 second-feet); minimum stage, 1.85 feet 
October 10-12 and December 12 and 14 (discharge, 11 second-feet). 

1908-1912 and 1914-1918: Maximum stage recorded 15.2 feet May 14, 1906 
(discharge, 9,280 second-feet); maximum stage during flood of March to April, 
1913, 17.7 feet March 25 (discharge not known); minimum stage reccnded, 1.5 
feet July 31, August 1 and 3, 1914 (discharge, 1 second-foot). 
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\oc(niAOT. — Stage-discharge relation changed slightly several times during year; 
seriously affected by ice during winter. Bating curve fairly well defined below 
4,000 second-feet. Gage read to quarter-tenths once daily. Daily discharge 
ascertained by applying daily gage height to rating table, except for period when 
stage-discharge relation was affected by ice for which it was estimated from occa- 
sional gage heights, observer's reports, and weather records and except for days 
noted in table of daily discharge. Open-water records good for low and medium 
stages, fair for very high stages; winter records poor. 

DtMcharge meastaremenU of Sangamon River at Monticello, III,, during the year ending 

Sept, SO, 1918. 









[MadebjH. 


C. Beckman.] 








Date. 


Oase 
heii^t. 


DIs- 
charge. 


Date. 


h"^l 


Dis- 
charge. 


Date. 


Gam 
heigbt. 


Dlv 
chaige. 


Oct. 10 


Feet. 
1.86 
1.86 

10.96 


Sec.-/t. 
11. 1 
10.7 

2,090 


June 25 


Feel. 
10.56 
6.16 


8ee.-ft. 

1,010 

324 


Ans. 26 


3.03 
2.42 


106 


10. 


July 16 


^30...::::: 


41 


Feb. 10.... 











Daily distharge, in second-feet, of Sangamon River at Monticello, III., for the year ending 

Sept. SO, 1918. 



Day. 


Oct. 


Nov. 


Dec 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1 


12 
12 
12 
12 
al3 

12 
a 12 
12 
12 
11 

11 
11 

• 11 
>12 

12 

12 
12 
12 
14 
16 

• 16 
16 
16 
16 
15 

16 
17 
022 
27 
32 
50 


50 
50 
56 

a44 
32 

29 

27 
25 
25 
25 

a24 
23 
23 
23 
21 

21 
21 
a20 
10 
10 

10 
10 
19 
10 
• 10 

10 
10 
10 
19 
19 


19 
• 19 
19 
19 
19 

12 
80 


15 

8 

5 


300 

1,810 
3,100 
4,270 
6,180 
4,270 

3,100 

"2,070 

1,040 

716 

618 

562 
526 
490 
• 430 
371 

322 
274 
226 


226 

• 211 

• 196 
181 
181 

170 
170 
150 
210 

• 218 

226 
194 
181 
170 
148 

14S 

• 138 
128 
109 
100 

96 
96 
96 

• 102 
109 

118 
138 
128 
114 
100 

• 107 


114 
114 
258 
490 
364 

290 

• 274 
258 
226 
194 

181 
170 
150 

• 141 
123 

114 
170 
258 
422 
605 

•1,090 

1,480 

1,610 

1,480 

862 

1,190 
1 440 
•1,600 
1,560 
1,440 


1,320 

1,100 

801 

758 

• 660 

562 

• 628 
605 
675 
675 

675 

• 716 
758 

1,040 
1,040 

862 
715 
580 

• 571 
562 

509 
526 
456 
388 
338 

• 298 
258 
226 
104 

• 266 
338 


508 

• 376 
242 
194 
150 

159 
128 
148 

• 171 
194 

148 
114 
100 
87 
71 

• 64 
56 
48 
45 
45 

45 
45 

• 40 
34 

1,360 

2,270 
1,260 
1,040 
1,010 

• 842 


675 
637 
473 

• 382 
290 

226 

• 708 
1,190 
1,440 
1,440 

1,320 
920 
618 

• 494 
371 

322 
258 
226 
194 
170 

• 144 
118 
104 

96 
87 

75 
75 
• 71 
67 
48 
42 


42 
36 
34 

• 32 
29 

25 
21 
21 
17 
17 

• 10 
21 
17 
17 
21 

21 
21 

• 28 
34 
36 

82 
21 
21 
25 

• 35 

45 
71 
45 

• 40 
86 
50 


• 72 


2 


• 86 


3 


100 


4 


354 


5 


400 


6 


675 


7 


862 


8 


• 778 


9 


. 605 


10 


500 


11 


338 


12 


290 


13 


226 


14 


148 


15 


• 138 


10 


128 


17 


128 


18 


114 


10 


100 


20 


100 


21 


100 


22 


•02 


23 


83 


21 


71 


25 


71 


26 


67 


27 


50 


28 


48 


29 


•46 


ao 


45 


81 









• DiBcfaarge interpolated because of no gage-height record. 

Noa.~Di8charge estimated for Dec. 6 to Feb. 10. because of ice, from gage heights, observer's notes, 
and weather reoords. Braced figures show mean daily discharge for periods included. 
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Monthly diicharge of Sangamon River at Monticello^ III., for the year endmg Sept. SO, 1918. 

[Draixiage area, 560 square miles.] 





Discbarge in second-fBet. 


RUDHlff 

(depth in 
in&B). 


ICooth. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


October 


59 
50 


11 
19 


15.9 
26.2 
19.5 
9.19 
1,190 

151 

623 

625 

367 

428 
30.3 

237 


0.039 
.048 
.035 
.017 

2.16 
.275 

1.13 

1.14 
.667 
.778 
.065 
.431 


0.03 


November 


.06 


December 


.01 


January . . x . , 






.03 


Fe^^niMTx. ........ ... ..,x . X . . X . . , . 


6,180 

226 

1,610 

1,320 

2,270 

1,440 

71 

862 




2.2S 


March... 


96 
114 
194 
34 
42 
17 
45 


.33 


April 


1.35 


May...::::::::;:::::::::::::::::::::::.:::.... 


1.81 


June 


.74 


July 


.90 


August 


.06 


September 


.48 






The year .... 


6,180 




303 


.551 


7.46 









BAVOAKOV RIVER AT RIVERTOV, ILL. 

Location. — In Boutheast corner of SW. J sec. 9, T. 16 N., R. 4 W. third principal 
meridan, at Wabash Raihroad bridge a quarter of a mile west of Riverton, San- 
gamon County, and 2} miles below mouth of South Fork. 

Drainage area. — ^2,560 square miles. 

Records available^ — ^February 13, 1908, to December 31, 1912; August 7, 1914, to 
September 30, 1918. 

Gaoe.— Chain gage attached to bridge; read by J. J. Washburn. 

Discharge if easurements. — ^Made from downstream side of bridge or by wading. 

Channel and control. — ^Measuring section is at a pool. Control consists of fine 
gravel; shifts slightly. 

Extremes op discharge. — Maximum stage recorded during year, 22.8 feet at 4 
p. m. May 11 (discharge, 9,980 second-feet); minimum stage, 7.19 feet February 
2, 3, and 6 (discharge estimated, 16 second-feet). 

1908-1912 and 1914-1918: Maximum Stage recorded, 27.8 feet February 3, 
1916 (discharge, 20,800 second-feet;) high water of 1883 reached a height of ^>- 
proximately 32 feet on present gage, and that of 1875 is said to have been one- 
half foot lower (dischiuge not estimated;) minimum stage recorded, 6.9 feet 
October 3-15, 1915 (discharge, 3 second-feet). 

Accuracy. — Stage-discharge relation changed slightly diuing year; affected by ice 
during winter. Rating curve well defined between 94 and 4,350 second-feet, 
and fairly well defined beyond these limits. Gage read to hundredths once 
daily. Daily discharge ascertained by applying daily gage heights to rating 
table, except for period when stage-dischaige relation ^was affected by ice, for 
which it was estimated from occasional gage heights, observer's notes, and 
weather records. Open-water records good ; winter records poor. 

Discharge meawrefnents of Sangamon River at Riverton^ III., during the year ending 

Sept, SO, 1918. 

(Made by H. C. Beckman.) 



Date. 


height. 


Dia- 
charge. 


Date. 


lie^m. 


Dis- 
efaarst. 


Oct. 11 


Feet. 
7.66 
7.66 


Sec.-ft. 
36 
36 


June 14.. 
Aug. 24.. 




Feet. 
ft. 26 
8.46 


See.^^ 


11 




110 
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Daihf dimharge, in Beeond'feet, of Sangamon River at Rivertony m.^jor the year ending 

Sept, SO, 1918. 



Dty. 



Oct. 



Not. 



Dec. Jan 



Feb. 



Mar. 



Apr. 



May. 



Jane. 



July. 



Aug. 



Sept. 



227 

250 

284 

1,100 

1,400 

l,4fiO 
1,330 
1,250 
1,170 
1,170 

802 
707 
602 
490 
404 

416 
502 
619 
676 
619 

706 
465 
416 
368 
320 

296 
238 
227 
216 
184 



1 
2. 
3. 
4. 
5. 

«. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 

14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



64 
65 
65 
62 
51 

43 

61 
43 
41 
39 

37 
40 
41 
48 
48 

50 
62 
53 
61 
50 

174 
320 
490 
184 
122 

108 
86 
84 
76 
96 

113 



102 
105 
115 
129 
136 

127 
122 
112 
102 
82 

86 
85 
90 
88 

82 

80 
76 
75 
71 
73 

09 
66 
68 
65 
67 

51 
60 
52 
58 
76 



30 



85 



15 



800 



5,700 
7,320 
9,800 
0,620 
8,160 

6,120 
6,560 
7,860 
8,010 
7,320 

4,070 
2,430 
1,880 
1,410 
1,290 

1,260 
960 
960 



802 
736 
706 
706 
706 

706 
610 
566 
515 
515 

465 
440 
392 
392 
416 

416 
416 
416 



356 
344 
344 
332 
490 

490 
465 
392 
344 
344 
320 



368 
416 
465 
416 
802 

1,210 
1,370 
1,100 
1,060 
1,030 

767 
647 
666 
566 
540 

515 
676 
666 
996 
1,250 

1,780 
2,330 
2,880 
3,000 
3,540 

3,030 
4,700 
4,770 
4,910 
4,910 



1,100 
736 
736 
736 
736 

798 
798 
656 
440 
416 

416 
392 
344 
320 
296 

284 
238 
227 
216 
164 

154 
151 
151 
145 
296 

440 
1,100 

862 
1,450 
1,780 



1,570 
1,630 
1,530 
1,370 
1,170 

862 
1,210 
3,240 
3,790 
3,860 

3,720 
3,600 
3,420 
3,180 
2,830 

1,610 

1,330 

927 

894 

1,060 

619 
666 

466 
440 
404 

368 
356 
273 
174 
206 
250 



262 
205 
184 
168 
162 

147 
140 
113 
92 
85 

84 
84 
80 
79 
79 

79 

76 

76 

380 



182 
90 
80 
178 
154 

140 
113 
105 
94 
113 
238 



Note.— Discharge estimated for Dec. 6 to Feb. 10. because of ice, from gage heights, observer's notes, 
and weather reoocds. Braced figures show mean daily discharge for period indicated. 



Monthly discharge of Sangamon River at Riverton, III,, for the year ending Sept, 30, 1918, 
[Drainage area, 2,560 square miles.] 



Month. 



Discharge in second-feet. 



Maximum. 



mnimriTn ^ 



Mean. 



Per 

square 
mile. 



Run-off 
(depth in 
Inches). 



October.... 
November. . 
December.. 
January.... 
February... 
March 

^::::::: 

June 

July 

August 

September.. 



490 
136 



0,800 
882 
4,910 
9,980 
1,780 
3,860 
392 
1,490 



320 

368 
767 
145 
174 
75 
184 



90.3 
85.0 
54.3 
29.5 
3,620 
483 
1,740 
4,210 
549 
1,510 
144 
640 



The year. 



9,980 



1,070 



0.035 
.033 
.021 
.012 

1.38 
.189 
.680 

1.64 
.214 
.590 
.066 
.250 



.418 



0.04 
.04 
.02 
.01 

1.44 
.22 
.76 

1.89 
.24 
.68 
.06 
.28 



568 
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SAVOAM OH BIVX& VSA& OAXFO&D. ILL. 

Location. — ^In sec. 6, T 19 N,, R. 7- W. third principal meridian, at highway bridge 
3 miles northeast of Oakford, Menard Coimty, 2) miles above Chicago, J'eoria & 
St. Louis Railroad bridge, and l{ miles above mouth of Crane Dreek. 

Drain AQE area. — 5,000 square miles. 

Rbcords AVAJLABLB.—October 26, 1909, to June 30, 1911; December 10, 1911. to 
March 31, 1912; and August 25, 1914, to September 30, 1918. 

Gaob. — Chain gage attached to bridge; read by R. W. Schnell from October 1 to 
December 31, by Henry Chesser from January 1 to June 30, and by Frank Dick 
from July 1 to September 30. 

DiscHAROB M EA8URBMENTS. — ^Made from downstream side of bridge. 

Channel and control.— Bed composed of sand and fine gravel ; shifting. The river 
for some distance above and below station has been dredged and strai^tened, 
thus increasing the slope considerably and distmbing the regimen of flow. 

Extremes of discharge. — ^Maximum stage recorded during year, 12.2 feet Februvy 
15 and 17 (discharge, 10,500 second-feet); minimum stage, 1.28 feet October 19-^ 
(dischazge, 183 second-feet). 

1914-1918: Maximum stage recorded, 19.9 feet June 8 and 9, 1917 (discharge 
determined from extension of rating curve, 33,300 second-feet); minimum stage 
recorded, 0.65 foot September 27, 1916 (discharge, 128 second-feet). Minimum 
discharge recorded, 85 second-feet August 30-31. November 27, and Decemb^ 2, 
1914. Maximum and minimum discharges recorded during periods of record, 
same as above. 

AcciTRACT. — Stage-discharge relation practically permanent; seriously affected by 
ice during winter. Rating curve fairly-well defined. Gage read to quarter- 
tenths once daily. Daily discharge ascertained by applying daily gage heights 
to rating table, except for period when stage-dischaige relation was affected by 
ice, for which it was estimated from occasional gage heights, observer's notee^ 
and weather records; discharge interpolated, because of no gage-height record 
July 7, August 10-23 and 25, and September 8. Open-water records good; winter 
records poor. 

Discharge meatuTemenU of Sangamon River near Oakford, III., during the year ent^ 

SepL SO, 1918. 





[Made by H. 


CBeokman.] 






Date. 


b^t. 


Die- 
charge. 


Date. 


Oaee 
heiSt. 


Di»- 


Oct. 18 


Fed. 
1.32 
1.32 
1.42 


Sec'ft. 
185 
190 
248 


June 13 


Fea, 
3.12 
2.31 


Stc-fi. 
641 


13 . . . 


Aug. 24 


Nov. 17 
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DaUtf disdiargey m Hctmd-feei, of Sangamon River near Oakford, IU,,/or the year ending 

Sept, SOy 1918. 



Day. 



Oct. Nov. Dec. Jan, Fob. Mar. Apr. May. June. July. Aug. Sept. 



1 
3 
3 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 

20. 

21. 
22. 
23. 
24. 
2S. 

26. 
27. 
28. 
29. 
30. 
31. 



294 
394 
372 
259 
243 

230 
230 
222 
210 
302 

190 
190 
198 
303 
198 

190 
190 
194 
183 
183 

183 
183 
364 
405 
406 

359 
315 
272 
272 
405 
315 



315 
315 
315 
294 
294 

315 
315 
315 
294 
294 

273 
373 
264 
255 
251 

251 
243 
238 
230 
230 

230 
226 
222 
214 
210 

210 
214 
218 
218 
214 



214 
210 
210 
210 
306 



155 



130 



65 



230 



45 



1,000 



6,380 
6,400 
9,080 
10,100 
10,500 

10,300 
10,500 
9,640 
8,820 
8,300 

7,390 
7,000 
5,050 
3,060 
2,980 

2,360 
3,100 
1,810 



1,810 
1,810 
1,600 
1,530 
1,530 

1,390 
1,390 
1,390 
1,390 
1,320 

1,390 
1,300 
1,140 
1,140 
1,140 

1,200 
906 

1,020 
962 
962 

906 
906 
962 
906 
851 

851 
900 
851 
851 
906 
851 



851 
746 
851 
851 
1,200 

1,530 
1,950 
1,670 
1,6'»0 
1,600 

1,460 
1,320 
1,320 
1,200 
1,080 

1,020 
1,060 
1,140 
1,260 
1,460 

2,260 
2,980 
3,500 
3,770 
3,680 

4,230 
4,630 
5,930 
6,520 
6,520 



6,400 
6,0«0 
5,OoO 
4,9«0 
3,770 

3,770 
3,460 
3,590 
6,040 
6,040 

7,390 
7,650 
9,920 
10,300 
9,780 

8,830 
8,300 
7,390 
10,300 
8,560 

5,820 
5,380 
3,050 
3,460 
2,180 

3,020 
2,180 
2,340 
2,740 
3,950 
3,460 



2,980 
1,810 
1,670 
1,670 
1,670 

1,600 
1,810 
1,600 
1,390 
1,320 

1,260 
1,140 
1,200 
1,020 
906 

906 
798 
906 
851 
1,020 

962 
549 
574 
746 
549 

2,260 
2,580 
3,060 
3,500 
3,950 



2,100 
1,810 
1,950 
2,100 
2,260 

2,430 
4,120 
5,820 
6,880 
7,000 

7,000 
0,640 
5,710 
4,940 
4,230 

3,500 
3,060 
3,3«0 
3,020 
1,810 

1,600 
1,390 
1,260 
1,200 
1,060 

1,020 
962 
906 
851 
798 
606 



647 
598 
574 
534 

500 
453 
438 
405 



850 



1,060 
814 

549 
549 
476 
428 
405 
438 



453 
524 
540 
606 
2,260 

2,740 
3,580 
2,430 
3,360 
1,810 

1,670 
1,600 
1,300 
1,300 
1,090 

906 
906 
906 

900 
962 

1,030 
900 
851 
798 
096 

047 
596 
549 
500 
476 



Note.— Discharge interpolated for July 7, Aue. 10-33 and 35, and Sept. 8, because of no gage-beight record; 
estimated for Dec. 6 to Feb. 10, because of ice, urom gage heights, observer's notes, and weather records. 

Monthly dMuarge of Sangamon River near Oakford, Ill.y for the year ending Sept. 30, 

1918. 
[Drainage area, 5,000 square miles.] 



Month. 



October — 
November., 
December. , 

January 

Februaiy.., 
March 

^ 



June 

July 

August 

September. 



The year. 



Discbarge in second-feet. 



lUit-rttT^iiTP- 



405 
315 



10,500 
1,810 
6,520 

10,300 
3,950 
7,000 



2,740 



10,500 



Minju i"* ?! 



183 
210 



851 

746 

2,020 

549 



452 



Mean. 



260 

258 

203 
78.9 
4,700 
1,160 
2,310 
5,640 
1,540 
2,800 

466 
1,160 



1,700 



Per 
square 
mile. 



0.050 
.052 
.041 
.016 
.940 
.232 
.462 

1.13 
.306 
.578 
.093 
.232 



.340 



Run-off 
(depth in 
inches). 



0.06 
.06 
.05 
.02 
.98 
.27 
.52 

1.30 
.34 
.67 
.11 
.26 



4.64 



SOUTH FOBS OF 8AVGAK0V RIVER AT POWER PLAFT, HEAR TATLORVUXB, ILL. 

Location.— In sec. 14, T. 13 N., R. 3 W., at Chicago & Illinoifl Midland Railroad 
bridge, 6 miles northwest of Taylorville, Christian County, 500 feet east of power 
plant of Central Illinois Public Service Co., 5 miles below mouth of Bear Creek 
and 8 miles below station formerly maintained at Wabash Railroad bridge. 

Dbainaob abba. — 510 square miles. (Measured on map issued by the United States 
Geological Survey; scale, 1: 500,000.) 

Rbcords availablb. — ^May 18, 1917, to September 30, 1918. 

Gaoe. — Chain gage attached to bridge; read by H. Hendricks. 
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SURFACE WATBR SUPPLY, 1918, PART V. 



Discharge measubbmbnts. — ^Made from upstream side of bridge or by wading. 

Channel and contbol. — Soft mud; likely to shift. 

ExTBBMES OF DI8CHABQB. ^Maximum stage recorded during year, 18.0 feet at 8 a. m., 
May 11 (discharge, 2,960 second-feet); minimum dischaige, 3.1 second-feet, 
October 9. 

1917-18: Maximum stage recorded, 26.6 feet June 6, 1917 (dischaige, 10,400 
second-feet); minimum discharge, 3.1 second-feet, October 9. A stage of about 
27.3 feet on the present gage is said to have been reached January 31, 1916 (dis- 
chaige, 11,300 second-feet). 

DivBBSioNS. — An average of about half a second-foot is used for boiler feed and other 
purposes at the power plant. 

AccuBACT. — Stage-dischaige relation changed slightly during high water in February; 
s^ously affected by ice during winter. Rating curves fairly well defined above 
16 second-feet. Gage read to himdredth^ once daily. Daily discharge ascertained 
by applying daily gage heights to rating tables, except for periods noted in footnote 
to daily-discharge table. Open-water records good for mediimi and high stages, 
fair for low stages; winter records poor. 

Discharge mtasuremenU of South Fork of Sangamon River at power plant near TViylor- 

vUkj III., dxvring the year ending Sept. SO, 1918, 

[Made by H. C. Becknum.] 



Date. 


Gaee 
heiiht. 


Di». 


Date. 


bd^. 


Dii- 
ohaifB. 


Oct. 12 


Feet. 
3.72 
3.72 


aec.^. 
4.0 
4.1 


June 15 


Feet. 
4.33 
4.28 


""■t. 


12 


Aug. 26 


2S.9 









Daily discharge, in second-feet, of South Fork of Sangamon River at 
Taylorvtlle, III., for the year ending Sept. SO, 1918. 



power plant near 



Day. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Bept 


1 


9.0 
8.2 
7.4 
6.9 
6.6 

6.2 
6.6 
6.8 
3.1 
3.6 

4.4 

4.2 
4.0 
4.4 

6.0 

6.0 
6.0 
6.6 

260 

340 

230 
76 
59 
52 
38 

28 
40 
32 
46 
52 
47 


112 
96 

84 
84 
80 

23 
21 
19 
11 
9 

30 
26 
25 
24 
21 

19 
17 
17 
17 
17 

X 
11 
19 
16 
16 

18 
14 

17 
19 
21 


7 
25 


8 
2 

1 


2 

267 
1,440 
2,110 

2,430 
2,860 
2^860 
2,860 
2,430 

2,430 
2,110 
1,800 
1480 
1,160 

846 
629 
213 
200 
186 

177 
168 
141 


125 
125 
125 
125 
125 

125 
125 
117 
117 
109 

93 
85 
77 
73 
85 

109 
93 
81 
77 
73 

66 
73 
86 
81 
77 

69 
66 
55 
49 
46 
43 


62 

117 

125 

1,000 

1,000 

1,020 
868 
327 
297 
240 

186 
159 
159 
141 
125 

109 
277 
509 
697 
630 

806 
956 
978 
956 
806 

1,120 
1,530 
1,540 
1,560 
1,470 


478 
387 
817 

367 
258 
267 
934 
2,710 

2,960 
2,860 
2,500 
2,430 
2,190 

1,870 

1,560 

1,1X 

769 

437 

847 
277 
2«0 
222 
196 

177 
159 
141 
126 
100 
97 


83 
86 
73 
66 
58 

65 

49 
49 
46 
36 

40 
38 
81 
29 
27 

27 
27 
25 
34 
22 

21 
19 
19 
18 
18 

16 
16 
14 
73 
126 


150 
100 
66 
38 
39 

25 

73 

327 

511 

489 

557 
646 
570 
377 
168 

109 
80 
77 
66 
55 

46 
40 
86 
53 
53 

36 
39 
37 
34 
20 
16 


14 

13 

11 
9.6 
8.6 

7.6 
6.6 
4.6 
3.8 
3.8 

3.8 
3.8 
3.3 
8.3 
3.3 

3.8 
4.6 
5.6 
4.6 
6.6 

9.6 
18 
15 
14 
13 

11 

39 
17 
10 
10 
133 


46 


2 


8S 


3 


in 


4 


533 


6 


733 


6 


646 


7 


m 


8 


521 


9 


437 


10 


387 


11 


381 


12 


175 


13 


m 


14 


9 


16 


a 


16 


73 


17 


3S7 


18 


317 


19 


fli 


20 


140 


21 


O 


22 


141 


23 


in 


24 


» 


25 


80 


28 


n 


27 


61 


28 


9 


29 


4S 


30 


» 


31 









Note.— Discharge interpolated, because of no gage-height record, for Feb. 17-23 and 34, Ape. 28, MayJ 
and Sept. 1 1, 12. 19, 20, and 36-28; estimated (or Dec. 6 to Feb. 7, because of ioe.from gage heights, obeernr^ 
notes, and weather records. 
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Monthly ditcharge of South Fork of Sangamon River at power plant near TaylorvUkf 
lU.ffor the year ending Sept. 50, 1918. 

[Draiziage area, 610 square mfles.] 



Month. 



Discharge in second-fleet. 



Mazliiitim. 



Ifinimum. 



Per 
square 



Run-off 
(depth in 
inches). 



October 

November.. 
December.. 

January 

February... 
March 

fi^::::::: 

June 

July 

August 

BepCember.. 



340 
112 



3.1 
9 



2,860 
125 
1,560 
2,060 
125 
646 
133 
733 



43 
62 
07 
14 
16 
3.3 



45.0 
80.8 
15.0 
1.07 
1,020 
80.5 

662 

020 
41.8 

158 
13.0 

221 



0.068 
.060 
.020 
.0030 

2.00 
.175 

1.80 

1.80 
.081 
.310 
.025 
.433 



The year. 



2,060 



.516 



a 10 
.07 
.08 
.004 

2.08 
.20 

1.46 

2.08 
.00 
.36 
.03 
.48 



6.07 



SA8SA8KXA RIVXB AT VAHDAUA, ILL. 

Location. — ^In sec. 16, T. 6 N., R. I E. third principal meridian, at highway bridge 
at east end of Main Street, Vandalia, Fayette County, 3) miles above Hickory 
Creek. 

Drainage area. — ^1,980 square miles. 

Records available. — February 26, 1908, to December 31, 1912; August 11, 1914, 
to September 30, 1918. 

Gage.— C5hain gage attached to bridge; read by Wilson Haley. 

Discharge measurements. — Made from downstream side of bridge or by wading. 

Channel and control. — Measuring section is at a pool; likely to shift. 

Extremes of discharge. — Maximum stage recorded during year, 18.5 feet May 11 
and 12 (discharge, 8,460 second-feet); minimum stage recorded, 0.91 foot at 1 p. m. 
October 17 (discharge, 38 second-feet). 

1908-1912 and 1914-1918: Maximum stage recorded, 23.0 feet June 5, 1917 
(discharge, 16,400 second-feet); minimum stage, 0.38 foot August 12, 1914 (dis- 
charge, 13 second-feet). 

Accuracy. — Stage-discharge relation changed during high water in February; seri- 
ously affected by ice during winter. Rating curves well defined above and 
fairly well defined below 368 second-feet. Gage read to hundredths once daily. 
Daily discharge ascertained by applying daily gage heights to rating tables, ex- 
cept for period when stage-discharge relation was affected by ice, for which it was 
estimated from occasional gage heights, observer's notes, and weather records. 

Ditcharge meamjuremmU of KaskasHa River at Varulaliaf Ill.f during the year ending 

Sept. SO, 1918. 

[Made by H. C. Beckman.] 



Date. 


h». 


Dis- 
charge. 


Date. 


bel^t. 


Dis- 
charge. 


Date. 


hdX. 


Dis- 
charge, 


Oct. 9 


Fea. 
L09 
2.10 


atc-ft. 
60 
162 


Fob. 16 


Tut. 

17.28 
3.10 


Btc.-iU 

7,280 

386 


July 15 


Fta. 
9.02 
2.41 


See.'ft. 
2,240 


Nov 19 


June 17 


Aug. 27 


267 
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Daily diacharge^ in Mcond-feety of Koikaakia River at Vandaliaj JZZ., for the fear mSgig 

Sept. SO, 1918. 



Day. 



Oct. 



Nov. Dec. 



Jan. 



Feb. 



liar. 



Apr. l£ay. 



June. 



July. 



Aug. 



Sept. 



1. 
2, 
8 
4. 

6 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 

29. 

ao. 

31. 



46 
222 

481 
391 
327 
222 
204 

196 
180 
172 
222 
657 
713 



770 
685 
657 
552 
458 

413 
309 
307 
307 



249 
231 
222 
204 
196 

180 
172 
165 
151 
151 

151 
144 
138 
138 
132 

132 
132 
126 
126 
120 



120 
114 
108 
102 
102 



56 



150 



66 



45 



1,820 



6,270 
7,320 
8,060 
7,800 

6,770 
6,010 
5,350 
4,290 
3,240 

2,440 
1,780 
1,400 
1,330 
1,200 

1,110 

1,050 

962 



901 
1,050 
904 
818 
818 

790 
736 
684 



402 
448 
515 
609 
585 

661 
615 
492 
448 
427 

407 
368 
350 
350 
368 



368 
850 
350 



332 
332 
314 
407 
736 

585 

515 
585 



615 
402 
448 
427 
427 

407 
2,320 
3,840 
2,720 
2,480 

4,830 
5,140 
4,040 
3,290 
3,440 

5,420 
7,440 
7,100 
6,460 
6,270 



933 
1,020 



983 
818 
790 
710 
684 

634 
585 

818 
685 



470 
427 



332 

332 
368 
314 
280 
263 

246 
229 
198 
213 
246 

448 
2,000 
2,040 
1,780 
2,120 



2,280 
2,200 
2,060 
1,820 
1,820 

1,760 
1,540 
1,890 
3,740 
4,630 

4,710 
4,650 
3,740 
2,520 
1,750 

1,750 

1,440 

1,170 

962 

818 

736 
634 
470 
588 

470 

448 
407 
368 

850 
333 
297 



297 
263 
246 
229 
213 

213 
198 
184 
177 
164 

157 
144 

138 
138 
150 

122 
184 
126 
121 
U6 

110 
157 
121 
121 
157 

Ui 
263 
164 
167 
138 
634 



865 
1,Q» 
1,S00 
4,140 

5,140 
5,3S0 
4flB0 
2,610 

1,680 
1,410 

901 



710 

962 

1,60 

1,890 

1,900 

1,610 

1,380 

1,140 

901 

875 

763 
661 
«U 
586 
588 



Nora.— Dl 
and weather 



estimated for Dec. 6 to Feb. 11, because of ioe, from gage heights, obserrw's notes, 
Braced figures show mean discharge for periods indicated. 



M<mMy discharge of KaehuUa River at VandaUa, lU., for the year ending 8epL SO, 

1918. 



[Drainage area, 1,980 square miles.] 










Discharge in second-feet. 


RmH)ff 


Month. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


<2s§ir 


October 


713 
770 


38 
120 


159 

268 
97.5 
51. 5 
2,890 

548 
2,410 
3,390 

670 
1,680 

187 
1,680 


0.080 
.135 
.049 
.036 

L46 
.277 

L22 

1.71 
.338 
.848 
.094 
.848 


O.0B 


November 


.15 


December 


.0( 


January 






.0$ 


February 


8,060 
1,0.S0 
7,440 
8,460 
2,126 
4,710 
634 
6,350 




L53 


March 


332 
314 
033 

198 
297 
110 
638 


.32 


April 


L38 


i6y.::::::;:::::::::::::. :::.:. :.:.:.:.: 


t97 


June 


.38 


July 


.18 


August 


.11 


Septembco' 


.06 






The year 


8,460 


38 


1,150 


.581 


7.82 
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KABKABKTA BIVZB AT VXW ATHXm. ILL. 

Location.— In W. i NE, i sec. 28, T. 2 S., R. 7 W. third principal meridian, at 
niinoifl Central Railroad bridge 600 feet north of ndlroad station at New Athens, 
St. Clair County, 1 mile below mouth of Silver Creek and 3 miles above mouth 
ci Lively Creek. 

Drainaob arba. — 5,220 square miles. 

Rboordb availablb.— January 23, 1907, to Deoonber 31, 1912; June 22, 1914, to 
September 30, 1918. Gage height of river was taken on Wednesday and Thurs- 
day mornings from January 23, 1907, to October 28, 1909, by C. J. von Roth 
RofiFy for the New Athens Journal, and by whom they were published. Record 
authentic. Gage heights have been reduced to the present datum; maximum 
error probably not more than 0.4 foot, decreasing with increase of stage. 

Gaob. — Chain gage attached to bridge; read by Henry Hoffman. 

DiBCHARGB MBA8UREMBNT8. — ^Bfado from dowustroam side of bridge to which gage is 
attached, or from highway bridge about 500 feet downstream. 

Channel and contbol. — Sand and gravel; may shift. 

ExTRBMEs OF DI8CHAROB. — MaxJmum stage reomled during year, 24.5 feet at noon 
April 30 (discharge, 20,300 seamd-feet); minimum stage recorded, 2.47 feet at 
zuxm October 18 (discharge, 107 second-feet), 

1907-1912 and 1914; 1918: Maximum stage recorded, 35.7 feet August 26, 1915 
(discharge, 63,100 second-feet); minimum stage, 2.08 feet August 10, 1914 (dis- 
charge, 102 second-feet). 

AocuRACT. — Stage-discharge relation changed during high water in February; 
seriously affected by ice during winter; also affected by backwater from Missis- 
sippi River about April 4-8 and June 1-20. Rating curves used during periods 
of no backwater from Mississippi River fairly well defined. Gage read toliun- 
dredths (mce daily. Daily discharge ascertained by applying daily gage height 
to rating tables, except for periods noted in footnote to table of daily discharge. 
Open-water records iiai; winter records %nd records during period of backwater 
poor. 

Published estimates of discharge for the following periods may be considerably 
too large, the excess dep^iding on the amount of backwater produced at NeF Athens: 
January 21-28, June 14-18, July 19 to August 3, 1907; May 17 to July 23, 1908; March 
14, April 21 to May 1, May 11-17, June 12 to July 27, 1909; May 10-13, June 12-16, 
1910; March 22 to May 11, June 1^22, 1912. 

Di^dyarge meaniremtnts of Kashoikia River at New Athens^ lU., during the year ending 

Sept. SO, 1918. 

[MMle by H. C. Beokman.] 



Date. 



Gage 



Dia. 
charge. 



Date. 



Oage 
heU^t. 



Dia^ 
charge. 



Ooft.8... 
Fab. 15.. 



a. 71 
22.40 



8m^ 
145 
13,300 



June 18 a. 
Aug. 28... 



Fut, 
5.96 
4.52 



Stc-fl. 
BSr 
500 



« Made during backwater from Mississippi Hiver. 
1688**— 21— WBP 475 ^10 
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SURFACE WATER SUPPLY, 1918, PART V. 



Daily discharge^ in second-feet, of Kashashia River at New Athens, IlL, for (fteyaor 

ending Sept. SO, 1918, 



Daj. 



Oct. Not. Dee. Jan. Feb. Mar. Apr. Hay. Jime. Jtij. Kng. 8«|it 



1. 
2. 
3. 
4. 
6. 

0. 
7. 

8. 
0. 

la 
11. 

13. 
13. 
14. 
15. 

1«. 
17. 
18. 
19. 
30. 

21. 
23. 
23. 
34. 
26. 

38. 
27. 
38. 
20. 
30. 
31. 



187 


1,060 


295 


178 


910 


316 


178 


880 


316 


170 


850 


274 


170 


790 


241 


161 


730 


224 


153 


700 


215 


145 


612 




145 


630 




137 


478 




137 


430 




120 


405 




120 


360 




120 


338 


160 


120 


316 




122 


316 




114 


295 




107 


295 




122 


295 




114 


296 




122 


274 




120 


234 




137 


234 




145 


234 




234 


224 




380 


224 


350 


380 


234 




338 


234 




382 


254 




880 


274 




,400 







180 



125 



8,000 



12,600 
13,700 
13,900 

13,900 
13,700 
12,700 
11,800 
10,900 

10,100 
9,340 
8,910 
8,610 
8,310 

7,360 
4,350 
3,640 



3,190 
2,190 
2,420 
2,640 
2,440 

2,090 
1,990 
1,840 
1,610 
1,410 

1,250 
1,130 
1,040 
1,010 
950 

892 
863 

863 
834 
834 

776 
748 
720 
064 

664 

636 
636 
609 
582 
582 
556 



556 
556 

682 
348 
444 

464 
500 
748 
1,130 
960 



776 
748 
692 



2,640 
7,340 
8,810 
10,300 

11,000 
11,800 
11,800 
12,000 
13,200 

15,300 
17,000 
18,100 
19,800 
30,800 



18,900 
17,000 
15,500 
14,100 
13,300 

12,300 
11,600 
10,800 
10,100 
8,910 

6,700 
9,830 
13,000 
13,900 
14,100 

14,100 
13,900 
13,300 
13,000 
13,000 

13,800 
13,600 
12,700 
12,700 
12,700 

U,800 
10,700 
7,600 
3,630 
2,440 
1,940 



1,300 
1,230 
1 240 
1,150 
1,000 

906 
1,160 
2,860 
1,930 
1,360 

1,060 
962 
911 
704 
603 

649 
596 
661 
460 
422 

064 

600 
550 
506 
480 

4o6 
456 
480 
566 

1,330 



2,240 

2,440 

3, 

400 

440 



834 
806 
748 
092 
636 
609 



556 
506 

480 
456 

432 
400 
365 
365 
344 

833 
323 
833 
883 

383 



304 
334 
844 
530 

556 

630 
400 
823 



630 
582 
606 
802 
748 
5M 



748 

l,4i0 
1,410 
2,210 

7,IOi) 

6,m 
6,7n 
6,aD 

6,730 
5,«0 
4.l» 

2,400 

1,840 
1,«0 
l.«0 
2,«0 
3,0» 

4,sao 

5,0» 
4,780 
3,580 
3,380 

1,740 
1,410 
1,350 
1.100 
1,<M0 



NoTB.— Dlschai^ interpolated for Oct. 21, Mar. 3, Apr. 21, Aug. 17-18, and Sept. 15, for lade off 
height record; estimated for Dec. 7 to Feb. 12, because of ioe, from me heijdits, obeorer's notea, and 
weather records; determined from daily gage heists ot Chester and ffew Athens, by sfc^>e mecbod de> 
described in Water Supply Paper 346, p. 86, for ^pt, 4-8 and June 1-20, because of bncfcwmtertrun Wmis 
sippi River. 

Monthly discharge ofKashuha River at New Athens, III. ,for the year ending Sept. SO, 1918. 
[Drainife area, 5,230 square miles.] 



Month. 



Discharge in seooid-feet. 



Maximum. T^^t^yitn - 



Mean. 



PW 
square 



Rm>-(tf 
(de^hi 



Norember. . 
December.. 

January 

February. . . 

March 

April 

May 

June 

July 

August 

September.. 



1,400 
1,060 



107 
224 



13,900 

3,640 

30,300 

18,900 

3,860 

4,070 

893 

7,100 



656 

848 
1,940 
'438 
600 
383 
456 



237 
443 

253 

143 
7,000 
1,310 
6,340 
11,600 

013 
8,080 

448 
3,190 



0.045 
.085 
.048 
.087 

1.36 
.838 

1.81 

3.38 
.175 
.308 
.086 
.611 



aoB 



L4S 

3.56 
.39 
.46 
.» 
.« 



The year. 



30,300 



107 



3,790 



.634 



T.« 



BIQ KTJDDT BIVZB AT FLXmUBLD, ILL. 

Location.— In W. ) sec. 20, T. 7 S., R. 2 E., at highway bridge at Plumfield, FrankKn 
County, 6 miles west of West Frankfort, 1) miles below mouth of Xfiddle Fork, 
and 2 miles below station formerly maintained at Chicago, Burlington & Quincy 
Railroad bridge. 

Drain AOE abba. — 753 square miles. 

Records available.— August 18, 1914, to September 30, 1918; June 16, 1908 to 
September 30, 1912, and November 1, to December 31, 1912, maintained at 
Chicago, Burlington & Quincy Railroad bridge. 
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GAo^^Jhain gage attached to bridge; read by Louis Robertmn. 

DifiCHAROB MEASUREMENTS. — ^liado fn»n dowDstaream side of bridge or by wading. 

Channel and control. — Probably permanent. Control is about a quarter of a 

mile below gage. Point of zero flow is at a stage of about 0.6 foot. 
E^xTRBMBB OF BiBCHABOE. — Maxlmum stago recorded during year, 24.3 feet at 6 

a. m. and 6 p. m. May 15 (discharge, 9,330 second-feet); minimum stage, 0.84 

foot at 6 a. m. October 12 (discharge, 2.4 second-feet). 
1914-1918: Maximum stage recorded, 30.2 feet February 1, 1916 (discharge, 

16,300 second-feet); minimum stage August 18 to 26, 1914, when there was no 

flow past the gage. 
AocuBACT. — Stage-dischaige relation iHUctically permanent; seriously affected by 

ice during winter. Rating curve fairly well defined above 43 second-feet. Gage 

read to hundredths once daily. Daily discharge ascertained by applying daily 

gage heights to rating table, except for periods noted in footnote to daily-discharge 

table. Open-water records good except for low stages, for which they are fair; 

winter records poor. 

Discharge measuremerUa of Big Muddy River at Plumfidd^ III,^ during the year ending 

Sept. SO, 1918. 
(Hade by H. C. Beckman.] 



Date. 


hdgH 


Di»- 


Jim* 19 


Feet. 
1.9S 
1.96 


aee.-ft. 
0.0 


19 


8.4 







Daily discharge^ in aecond-feett of Big Muddy River at Plvmfield, III., for the year ending 

Sept. SO, 1918. 



Day. 



Oct 



Nov. 



Dec. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



June. July. 



Aug. 



Sept. 



1 
9 

3 

4. 
6 

6. 
7 
8 
9. 
10 

11 
13 
IS 
14 
15 

18 
17 
18 
19 
20 

n 

23 
23 
24 
26 

26 
37 

28 

29. 
30 
31 



4.0 
3.6 
3.3 
3.5 
3.2 

2.9 
2.8 
2.8 
2.7 
2.7 

2.6 
2.4 
2.8 

2.6 
2.6 

2.5 
2.5 
3.1 
3.1 
3.0 

8.8 
7.9 
6.6 
4.5 
4.4 

4.5 
3.8 
3.2 
4.2 

15 

62 



348 
207 
103 
62 

42 
32 
26 
20 
18 

15 
13 
11 

9.1 
8.4 

7.6 
6.6 
6.0 
5.2 
4.8 

4.7 
4.6 
4.4 
4.2 
4.3 

4.2 
7.0 
12 
46 
324 



438 
860 
143 
114 
86 

63 
43 



15 



150 



140 



45 



10 



830 



5,600 
6,020 
5,930 

5,680 
6,040 
4,110 
3,170 
2,150 

1,300 
685 
364 
153 



118 
118 
113 



113 
312 
780 
790 
4H 



480 
324 
218 
153 

113 
94 
72 

58 

46 

42 
39 
37 
32 
30 



24 

9 

196 

123 

67 

43 
33 
26 
21 

18 

16 
14 
13 
12 
12 

14 

153 

636 

955 

1,280 

1,540 
1,730 
1,880 
2,090 
2,640 

3,220 
4,460 
6,470 
7,460 
8,030 



7,990 
7,190 
6,020 
4,600 
3,370 

2,180 

1,320 

790 

412 

185 

730 
3,070 
6,380 
9,080 
9,330 

8,930 
8,030 
6,930 
4,880 
3,910 

2,680 
1,940 
1,480 
1,340 
1,300 

1,280 
1,060 
480 
240 
153 
94 



62 
42 
35 
36 
26 

133 
288 
399 
286 
174 

128 
80 
43 
29 
22 

16 

13 

10 
7.9 
7.0 

6.8 
6.0 
5.0 
5.0 
5.6 

5.6 
6.6 
6.4 
12 
580 



452 
262 
133 

62 

39 

24 
17 
14 
11 
9.1 

6.8 
6.2 
5.2 
5.0 
4.7 

3.9 
4.4 

4.0 
4.0 
3.9 

4.1 
4.0 
3.8 
3.9 
4.2 

4.0 
3.8 
3.9 
3.7 
3.6 
3.0 



300 
174 

90 

58 

24 

16 

10 
8.2 
6.0 
5.0 

4.7 
4.2 
3.9 
3.8 
3.8 

3.6 
3.2 
3.8 
3.5 
3.1 

3.0 
30 
34 
31 
33 

58 
300 
264 
229 
196 
143 



106 
264 
240 
373 
565 

700 
522 
264 
123 
67 

42 
28 
20 
16 
13 

26 
67 
336 
494 
312 

168 

252 
186 
98 
58 

37 
24 
19 
14 
11 



NoTS.— Dlsoharee interpolated for Nov. 13 and 15, Deo. 4, June 9, and Aug. 8; estimated for Dec. 8 to 
Feb. 12, because of ice, from gage baiglits, o b eer v er 'a notes ; and weatber records. 
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SURFACE WATBB SUPPI.Y, IWa, FABT V. 



Monthly dikhargt of Big Muddy River ai Phmfidd, IU.,for the year ending 8epL 3$, 1918, 

[Drainagt area, 758 squftn miles.] 





Diadutrge in seoGnd-feel. 


(dflpOiin 


Month. 


llttximmii. 




Mean. 


Per 
•quare 
mile. 


Oetober 


62 
386 
438 


Z4 
4.2 


&92 
58.2 
96.1 
66.5 
1,800 
164 
1,440 
3,460 
82.2 
3&6 
66.1 
181 


aO06 
.077 
.128 
.068 

2.39 
.218 

L91 

4.50 
.100 
.047 
.068 
.240 


aoQi 


NoremtMr x . x ........ . 


.09 


Pacflinby 


.15 


January 




.10 


F^bnuuy 


6,020 
7W 
8,080 
9,330 
580 
452 
300 
700 




2.49 


Mftn*^ .'. 


24 
9 

M 
&0 
3.0 
3.0 

11 


.25 


Auril 


ZU 


flE! 


&29 


JSiii;:!:;:i::i!!:i;i:!i;:i:!!;!:!ii!i. !!;:!;: 


.12 


July 


.OS 


Aagmt 


.10 


S^ember 


.27 






Thtymt 


9,330 


2.4 


614 


.815 


11.06 







BIQ KTJDDT BX¥BS AT MTTBPKT8B0&0, ILL. 

Location.— In SW. Jeec. 8, T. 9 S.,R. 2 W., at lower highway bridge on South Twen- 
tieth Street, a quarter of a mile below mouth of Louis Creek at Mobile A Ohio 
Railway bridge. 

Rboords availablb. — December 6, 1916, to September 30, 1918. 

Drainaob area.— 2,170 square miles (measured on map issued by United States 
Geological Survey; scale, 1 to 600,000). 

Qaqe.— Chain gage attached to bridge; read by £. W. Jacobs. 

Channel and control. — Bed composed of heavy clay; likely to shift. 

Discharge measurements. — ^Made from downstream side of bridge or by wading. 

Extremes of discharge. — Maximum stage recorded during year, 33.9 feet at 8 p. id. 
May 16 (discharge not determined because of backwater from Mississippi River); 
maximum stage recorded during periods not affected by backwater, 27.7 feet at 
5 p. m. February 16 (discharge, 10,000 second-feet); minimum stage recorded 
during year, 1.64 feet at 1 p. m. October 11 (discharge, 3.9 second-feet). 

1917-1918: Maximum discharge, estimated 15,600 second-feet January 10, 
1917; minimum discharge, 3.9 second-feet, October 11, 1917. About F^ruaiy 
2, 1916, the river reached a height of 39.6 feet— the hi^est known stage— <hi the 
present gage (dischaige ascertained from extension of rating curve, 28,000 secand- 
feet). 

AcouRACT. — Stage-dischaige relation changed during year; seriously affected by ice 
during winter; also affected by backwater from Missiasippi River whenever hofjbX 
on gage of United States Weather Bureau at Chester, HI., is above about 10.0 
feet. Rating curve used until March 4 fairly well defined between 45 and 9,000 
second-feet; curve used after that date fairly well defined above 68 second-loet 
Gage read to hundredths once daily. Daily discharge ascertained by applying 
daily gage heights to rating tables, except for periods noted in footnote to table of 
daily dischaige. Open-water records good for medium stages, fair tor very bv 
and high stages; winter records poor. 

Dueharge meaBtaremerUs of Big Muddy River at Murphy$horo, lU., during the yetr end- 
ing Sept, SOy 1918, 
pfade by H. C. Beckman.] 



D»t€.* 


bSSPt. 


M^ 


Oct.8 


FttU 
1.87 
1.87 
8.80 


^^t 


8 ' 


7.4 


Aug.ap : . ; 


1,711 
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DaOif go9ehei§kt,nifea,(^BigIhMjfRwerat Murp hf ftiboro, UL, for iSk$ feat mdmg 

Sept. SOy J9JS. 



»v. 


Oet. 


Nov. 


Deo. 


Jau. 


reb. 


Xv. 


Apr. 


Ifay. 


June. 


jQij. 


Auf. 


8«pt 


t 




&8 
48 

&8 
4.0 
8.6 

8.5 

8.0 
100 
180 
172 

*"l96* 
8.7 
3.05 
172 

154 
148 

lib' 

132 

122 
114 
108 
104 


M 

"i'l" 
4.8 
42 

8.6 
8.U 
102 

'iw 

ITO 
166 
168 
160 
157 






18 


12 
18 
7.4 
16 
16 

15 


810 
8L2 
816 
215 

212 
240 
28.2 
114 
118 

17.1 
27.3 
815 
812 
816 

810 
815 
31.9 

*210' 

214 
215 
244 
213 
212 

"iii* 

111 
11.5 
11 
7.8 


7.0 

"iao* 

16 
11 

18 
15 
12 

***i6* 

12 
11 
110 
116 
114 

"'io' 

12 
10 
16 

10 
7.7 

""14* 
15 

11 
7.1 

2:1 


'"16* 
14 

10 
7.6 

7.0 

**i6** 

12 
18 

14 

15 
12 

**id" 

40 
12 
17 
12 
112 

'*i66* 
100 
L08 
1.85 

t88 
L02 
1.96 
1.98 
L90 
L88 


L85 
123 

175 

"iM 

19 

185 

15 

LOO 

104 

112 
LOS 
L85 
L78 
L74 

L88 
112 

"17** 
46 

40 
14 
14 
40 
42 

10 
12 




t- 

s 


"'iii' 

104 
1.96 

LM 


126 


44 


48 
11 


4 


12 
8.55 

155 

"i'i** 

&2 
6.4 


"40* 

*"i6' 
"ii'o 

2L0 


12 
T.4 


18 


6 


12 


6 


16 


7.,,, 


10 
14 


8 


1.84 
1.70 
1.66 

L64 
L72 
1.70 


14 
11 
46 

44 
41 
18 

16 
14 

125 


14 
7.5 
17 

11 
18 
46 

**16' 

44 

7.6 
16 
116 
118 

17.8 
17.8 
112 


9 


7.1 


10. 


17 


11. 


11 


12. 


&6 


244 


44 


13, 


10 


14. 


"to" 


27.0 
27.0 

27.7 


106 


u 


2.10 

105 
100 
180 
120 
120 

"lio* 

170 
164 
160 

170 
160 




16 


42 


17 


155 
158 
166 

8.1 

14 
8.55 


41 

"it* 


14 


18 


262 
246 


14 
15 

155 

15 


19 


10 


14 


20 


10 


a. 

22 


"145* 


2L0 


18 

46 


28 


149 


11 


42 


94 


48 


14 


18 


26 


7.2 
***43' 


16 

145 

15 


21.6 

245 
214 
212 
812 


15 


26 


108 
123 
170 
4.2 

&0 


44 

48 
42 
42 


44 


185 


27 


105 


28. 


185 


20 


160 
180 
120 


145 




18 
10 




80 .... 


48 
42 


16 


81 


8.7 


40 

















Nob.— 8tafl»di90lMrge retotiao afleoted by Ice Deo. 11 to Feb. 8 and by backwater from ICiaBinippI 
Rtrer Mar. 6to July 21 and Sept. 6-10. 

DaUff diedittrge, in eecond^/eetf of Big Muddy River at Murphgeboro, lU.^ for the year 

ending Sept. 30, 1918. 



iHy. 


Oct. 


Nov. 


Bee. 


Jan. 


Feb. 


Mar. 


July. 


Auf. 


Sept. 


1 


• 26 

• 22 
18 
13 
10 

9.2 
• 10 
18 
4.5 
41 

19 
48 
45 

• 10 
15 

13 

20 
20 

• 38 
56 

67 

% 

67 
56 

• 56 

56 
79 
135 


405 
596 
698 
255 
196 

180 
105 
92 
79 
60 

• 84 
100 
210 
112 

60 

49 
43 

• 39 
35 
29 
21 
17 
14 
13 

• 12 

12 

21 

67 

287 

435 


455 
• 455 
455 
895 
287 

195 
138 

96 
• 87 

79 

40 
960 


325 

310 

30 


250 

5,650 
6,730 

7,680 
8; 640 

• 0,420 
10,900 

•10,900 

10,700 
10,200 
01720 
8,760 

• 7740 
6,730 

• 6,200 
3,660 

• 2,290 

920 

• 612 
804 

• 264 


226 




18 
43 

04 

• 100 
106 

112 
106 
66 
26 
80 

85 

26 
18 
14 
12 

20 
85 

• 140 
244 
424 
300 
190 
190 
300 
840 

1,020 

1,710 

• 1,400 

• 882 
460 
840 


• 404 


2 


460 


8 






797 


4 


1»170 




1.890 


6. 




6 








7 






1,000 


8 






»;::::;;::;;;:;::::::::::::. 








10. 








11 






680 


12. 






881 


tt!i"iiii;"i:;:!i!.!. !.!!.. 






126 


14 






118 


15 






• 220 


16 






840 


17 






612 


18 






743 


10 






880 


90 






770 


21 






563 


22 




81 
27 
22 
18 

20 
23 
26 
23 
21 
20 


424 


28 


340 


24 


288 


25 


208 


28. 


182 


Si!ii;i"!;:!:i;;;;:;:;!: !! 


132 


28 


106 


29 


• 92 


30 






78 


5; 










" 





• DiMharfe Interpolated. 

No«.— Difldiarge estimated for Dec. 11 to Feb. 8 because of ice and for Sept. 5-10 because of backwater 
from ICisstaiopI ^yer. Discbarce Marfih 5 to July 21 not determined owing u> backwater. Braced flciirct 
I Ux periodslndioated. 
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8UBFACE WATBB SUFPLT, 1918, PAST Y. 



Monihly dMmge of Big Muddy Ricer at Murphytbaro, IlLjfor^ ymr 

SOy 1918. 



8§flL 





(Dninage area, 2,170 square miles.] 










nth. 


DisdiargB in aeoond-lBet 


Rmi^ 


Uo 


Mazlmiim. 
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S.0 
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215 
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.009 
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FwbnifHT- ..... ^ r 


10,700 
1,710 
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MISCELLANEOUS MEASUREMENTS. 

MiKeUaneoua dMutrge measuremenU in Hudaon Bay drainage haain during thi yttr 

ending Sept, SO, 1918. 



Date. 


stream. 


Tributary to- 


LocaUty. 


hdS^t- 


Die. 
chsrsB. 


June 16 


AJkmOrMk 


Swift Current Creek.. . 
do 


Tiail crossing on Many Qla- 

cier-Canyon Creek traU. 
....do 


Ft€t. 

a29 
.06 
.03 


8K.4L 
17.6 


Jnly 14 




• 10 


^:\ 


do 

do 


do 

do 


LI 



a Temporary gage set under foot log at trail crossing. 

MiBceUaneauM discharge measurements in Upper Mississippi River drainage basin durmy 
the year ending Sept. 80 , 1918. 



Date. 


Stream. 


Tributary to- 


LooiBty. 


a. 


INt- 


Jane 5 


lowaRiyer 


Mississippi River 


Belle Plain, Iowa 


JTtef. 


^«b 
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P. 
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atWedron,in. 132-133 
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Fries water-stage recorder, plate showing.... 7 
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Gays Mills, Wis., KJckapoo River at 92-08 

Grand Forks, N. Dak., Red River at 26-27 

Gorley printing water-stage recorder, plate 

showing 7 

H. 

Ho]rt, W. G., and assistants, work of 10 

Hodson Bay drainage basins, records of 

gaging stations in 11-36^160 
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minois, cooperation by 10 

Illinois River at Peoria, m 123-124 

International Joint Commission, cooperation 

by 9 

Iowa City, Iowa, Iowa River at 106-107 

loiwa Geological Sorvey, cooperation by 10 

Iowa Highway Commission, cooperation by. . 10 
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Kankakee River at Custer Park, m. 126-127 
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KadasUa River ftt New Athens, m. 14fr-140 

atVaiidalia,in 143-144 
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La Crosse River near West Salem, Wis 73-78 
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Lamb, W. A., and assistants, work of 10 

Lemaot,Ill.,I>esPlainea River at 127-iaB 

Lyndon, m.. Rock River at 9^-W 

U. 

llankato, Minn., MInnesoU River near 41-42 

Many Glacier, Mont., Canyon Creek near 23-34 

Swiftcorrent Creek at 1»-21 

Magnoketa River below moath of North Fotk 

of Maqooketa River, near Maqoo- 

keta,Iowa 83-96 
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Menomonie, Wis., Red Cedar River at 07-68 

Merrill, Wis., Prairie River near 83-84 

Wisconsin River at 70-77 
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near Montevideo, Minn 80-41 

Minnesota State Drainage Commiadon, ooop- 

erationby 
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gaging stations in 30-150 

Mississippi River Power Co. , oocvperation by . 10 
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Montevideo, Minn., Minnesota River near. . . 30-41 
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Mouse River at Minot, N. Dak 33-33 
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N. 
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University, N. Dak., evaporation at M 
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STREAM-GAGING STATIONS AND PUBLICATIONS 
REUTING TO WATER RESOURCES. 



IHTBODTJCTZOH. 

Investigation of water resources by the United States Geological 
Survey has consisted in large part of measurements of the volume of 
flow of streams and studies of the o(»ulitions affecting that flow, but 
it has comprised also investigation of such dosely allied subjects as 
irrigation, water storage, water powers, underground waters, and 
quality of waters. Most of the results of these investigations have 
been published in the series of water-supply papers, but some have 
appeared in the bulletins, monogrt^ihs, professional papers, and an- 
nual reports. 

The results of stream-flow measurements are now published annu- 
ally in 12 parts, each part covering an area whose boundaries coin- 
cide with natural drainage features as indicated below: 

Ftet I. NorthAtljBitiCfllopebMiiM. 

II. South Atlantic slope and eMteni Gulf of Mexico basiiiB. 
m. Ohio River basiii. 
IV. St. Lawrence River basin. 
V. Upper MisHJiwippi River and Hudson Bay baainfl. 
VI. MisBouri River basin. 
VU. Lower MisBisBippi River baaia. 
Vni. Western Gulf of Mexico basins. 
IX. Ck^ofado River basin. 
X. Great basin. 

XI. Pacific Slope basins in California. 
Xn. North Pacific slope basins, published in three volumes: 

A, Pacific slope basins in Wadiington and upper Columbia River basin. 

B, Snake River basin. 

C, Lower Columbia River basin and Pacific slope basins in Oregon. 

BOW OOVXBHICBHT BBPOBT8 ICAY BB OBTAINBD OB OOHSUIiTBD. 

Water-supply papers and other publications of the United States 
Geological Survey containing data in regard to the water resources 
of the United States may be obtained or consulted as indicated below: 

1 . Copies may be obtaiued free of charge by applying to the Direc- 
tor of the Geological Survey, Washington, D. C. The edition printed 
for free distribution is, however, small and is soon exhausted. 

2. Copies may be purchased at nominal cost from the Superintend- 
ent of Documents, Oov^nment Printing Office, Washington, D. C, 
who will on application furnish lists giving prices. 

3. Sets of the reports may be consulted in the libraries of the prin- 
cipal cities in the United States. 

m 
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4. Complete sets are available for consultation in the local offices 
of the water-resources branch of the Geological Survey, as foUows: 
Boston, Mass., 2500 Giutomhoiue. 
Albany, N. Y., 704 Journal Building. 
Hairisburg, Pa., Care of Water Supjdy CommiflBion. 
Aaheville, N. C, 32-35 Broadway. 
Chattanooga, Tenn., Temple Court Building. 
Madison, Wis., care of Bidlroad Commission of Wisconsin. 
Chicago, m., 1404 Kimball Building. 
Ames, Iowa, care of State Highway Commission. 
Helena, Mont., Montana National Bank Building. 
Topeka, Kans., 23 Federal Building. 
Austin, Tex., Capitol Building. 
Denver, Colo., 403 New Post Office Building. 
Salt Lake City, Utah, 313 Federal Building. 
Boise, Idaho, 615 Idaho Building. 
Idaho Falls, Idaho, 228 Federal Building. 
Portland, Greg., 606 Post Office Building. 
Tacoma, Wash., 406 Federal Building. 
San Francisco, Calif., 328 Customhouse. 
Los Angeles, Calif., 619 Federal Building. 
Honolulu, Hawaii, 14 Capitol Building. 

A list of the (Geological Survey's publications may be obtained by 
applying to the Director of the United States Geological Survey, 
Washington, D. C. 

STBEAK-FLOW BEPOBTS. 

Stream-flow records have been obtained at more than 4,510 points 
in the United States, and the data obtained have been published in 
the reports tabulated below: 

Stream-Jhw data in reports of the United States Geological Survejf. 
[A-Annual Report; B-BuUetin; W- Water-supply Paper.] 



Report. 


Oiaracterofdata. 


Yesr. 


10thA,pt.2 


1>fifiniptiTtt1nfnnnatimifvi1y. .. .... . . 




11th A,pt.2 


Monthly discharge and deiKTipilv* information » » 


1884 to Sept., 


mhA,pt.2 


do 


18B0. 
1884 to Jane SB, 


13tb A,pt.3 


Mean discharge in second-feet . . . 


1901. 
1884 to Dec 31, 


14th A, pt. 2 


Monthly discharge (lang-time records, 1871 to 1808) 


1812. 
1888 to Dec SI, 


B131 


tS^^^i^S^SSS^fT.!^:.'^.!^": 


1808. 
1803 and ISBi. 


16th A,pt.2 




B140.!:. 


JOeecriptions. measurements, gage heights, ratings, and mon^y 
Gage heists (also gage heights for earlier jears) 


1805. 


WU 


1806. 


18thA,pt.4 


(also similar data for some earlier years). 

States, eastern Mississippi River, andMissouri River above 

Junction wtth Kansas. 
Descriptions, measurements, and gage heights, western Miasis- 

sippi River below Junction orillssoari and Flatty and 

western United States. 
Descriptions, measuranenta, ratings, and monthly diaeterge 

(also some long-time records). 

eastern MississipprRiver. and MissoqriRiver. 
western United States. 


180K aod ISBB- 


WIS 


1807« 




1807. 


.t,4 


1807. 




1808* 




1808. 
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Streamrflow data in reports of the United States Geological Survey — Continued. 



Report. 


Character of data. 


Year. 


90tiiA.pt. 4 


Montidy difldiai«e (also for 
Mcmtniy dim^arg^ 


many earlier years) 


18B8. 


W35to39. 


, gage heights, and ratingB 


1809. 


?lirt A,pt,4 


1809. 


W47to&2. 


Monthly dismiarg^ 


1900. 


22dA,pt.4 


1000. 


W65,66 


If ontniT discham .x ....................... . 


1901. 


W75.. .... 


190I. 


W83to85 


c<mDieiedaS^:....::.::::.:::::.:: 


1902. 


wjrztoioo.... 




1903. 


W124tol35 


do 


]90f. 


WiaStolTS. . . . 


do 


1905. 


W201to214 


do 


1906. 


W241to3S2 


do 


IWIS, 


Wa81to272 


do 


1900. 


W281to282 


do 


1910. 


W301to312 


do 


1011. 


W321to832 


do 


1912. 


W351toa02 


do 


1913. 


W381to»M 


do 


1914. 


W401to414 


. ...do.. .. .... 


1915. 


W431to444 


do 


1916. 


W451to464 


do 


1917. 


W471to 484 


do 


1918. 









NoTK.^No data regarding stream flow are given in the 15th and 17th annual reports. 

The records at most of the stations discussed in these reports 
extend over a series of years, and miscellaneous measurements at 
many points other than regular gaging stations have been made 
each year. An index of the reports containing records obtained 
prior to 1904 has been published in Water-Supply Paper 119. 

The following table gives by years and drainage basins the num- 
bers of the papers on surface-water supply published from 1899 to 
1918. The data for any particular station will in general be found 
in the reports covering the years during which the station was main- 
tained. For example, data for Machias River at Whitneyville, Me., 
1903 to 1917, are published in Water-Supply Papers 97, 124, 165, 
201, 241, 261, 281, 301, 321, 351, 381, 401, 431, 451, and 471, which 
contain records for the New England streams from 1903 to 1918. 
Results of miscellaneous measurements are published by drainage 
basins. 

In these papers and in the following lists the stations are arranged 
in downstream order. The main stem of any river is determined 
by measuring or estimating its drainage area — that is, the headwater 
stream having the largest drainage area is considered the continua- 
tion of the main stream, and local changes in name and lake surface 
are disregarded. All stations from the source to the mouth of the 
main stem of the river are presented first, and the tributaries in 
regular order from source to mouth follow, the streams in each 
tributary basin being listed before those of the next basin below. 

In exception to this rule the records for Mississippi River are 
given in four parts, as indicated on page in, and the records for 
large lakes are taken up in order of streams around the rim of the 
lake. 



Digitized by 



Google 



iFTZr^CX VA2ZK hJLMEl JU IM^ FJkKT T. 



I 









Digitized by 



Google 



Pabt v.— HUDSON BAT AND UPPER MISSISSIPPI RIVER 
DRAINAGE BASINS. 

PBINOIPAI. firrBBAKa 

The Hudson Bay and upper Mississippi River basins include 
streams whose waters reach Hudson Bay and the Mississippi above 
its junction with the Ohio (except ihe Missouri). The principal 
streams flowing into Hudson Bay from the United States are St. 
Mary River, Red River, and Rainy River. The principal tributaries 
of the upper Mississippi are Crow Wing, Sauk, Crow, Rum, Minne- 
sota, St. Croix, Chippewa, Zumbro, Black, Root, Wisconsin, Wap- 
sipinicon, Rock, Iowa, Des Moines, Illinois, and Kaskaskia rivers. 
These streams drain wholly or in part the States of Illinois, Indiana, 
Iowa, Minnesota, Missouri, Montana^ North Dakota, South Dakota, 
and Wisconsin. 

In addition to the list of gaging stations and the annotated list of 
publications relating specifically to the section, these pages contain a 
similar Ust of reports that are of general interest in many sections 
and cover a wide range of hydrologic subjects, and also brief references 
to reports published by State and other organizations. (See p. xvii.) 

GAama statioks. 

NOTK.— Daah alter > data IndJcatw that stotfcm was being maintained ScpCwnbT 30, 1918. PcrJodafter 
a date indicates dlsoontinoanoe. 

HT7D60N BAT DRAINAOB BASIN. 

St. Mary Riyer near Babb (formerly dam site), Mont., 1902- 

St. Mary River below Swiftcunent Creek, at Babb, Mont., 1901-2; 1910-1915. 

St. Mary River near Kimball, Alberta, 1902- 

U. S. Reclamation Service, St. Mary canal at intake, near Babb, Mont., 1918- 
U. S. Reclamation Service, St. Mary canal at St. Mary crossing, near Babb, Mont., 

1918- 
U. S. Reclamation Service, St. Mary canal at Hudson Bay Divide, near Brown- 
ing, Mont., 1917- 
Swiftcunent Creek at Many Glacier, Mont., 1912- 
Swiftcurrent Creek at Sherburne, Mont., 1912- 
Swiftcurrent Creek near Babb (formwly Wetzel), Mont., 1902-1910. 
Canyon Creek near Many Glacier, Mont., 1918- 
Eennedy Creek near Babb (formerly Wetzel), Mont., 190a-1907. 

Ottertail River at German Church, near Fergus Falls, Minn., 1913-1917. 

Ottertail River near Fergus Falls, Minn., 1904-1913. 

Red River near Fergus Falls, Minn., 1909-10. 

Red River at Fargo, N. Dak., 1901- 

Red River at Grand Forks, N. Dak., 1901- 

Red River at Pembina, N. Dak., 1901. 

less**— 21— wsp 475 11 vn 
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Bed River at Emeraon, Manitoba, 1900-1902. 

MuBtinka River near Wheaton, Minn., 1916; 1917. 
Pelican River near Fergus Falls, Minn., 1909-1912. 
Sheyenne River at Haggart, N. Dak., 1902-1907. 
Wild Rice River at Twin Valley, Minn., 1909-1917. 
Devils Lake near Devils Lake, N. Dak., 1901- 
Red Lake River at Thief River Falls, Mum., 1909- 
Red Lake River at Crookston, Minn., 1901- 

Thief River near Thief River Falls, Minn. , 1909-1917. 

Clearwater River at Red Lake Falls, Minn., 1909-1917. 

South Branch of Two Rivers at Hallock, Minn., 1911-1914. 
Pembina River at Neche, N. Dak., 190&-1915. 

Roseau River at Dominion City, Canada, 1912. 

Roseau River near Caribou, Minn., 1917. 

West Branch of Roseau River near Malung, Minn., 1911-1914. 
Mouse River near Foxholm, N. Dak., 1904-1906. 
Mouse River at Minot, N. Dak., 1903- 

Des Lacs River at Foxholm, N. Dak., 1904-1906. 
Rainy Lake at Rainier, Minn., 1910-1917. 
Rainy River at International Falls, Minn., 1907-1917. 

Kawishiwi River near Winton, Minn., 1905-1907; 1912- 

Vennilion River below Lake Vermilion, near Tower, Minn., 1911-1917. 

Little Fork at Little Fork, Minn., 1909-1917. 

Big Fork at Big Ftells, Minn., 1909-1912. 

Big Fork at Laurel, Minn., 1909. 

Black River near Loman, Minn., 1909. 

tTPPSB MISSISSIPPI RIVBB BASIN. 

Mississippi River above Sandy River, Minn., 1895-1915. 
Mississippi River near Fort Ripley, Minn., 1909-10. 
Mississippi River near Sauk Rapids, Minn., 1903-1906. 
Mississippi River at Elk River, Minn., 1915- 
Mississippi River at Anoka, Minn., 1905-1914. 
Mississippi River at St. Paul, Minn., 187S- 

Sandy River below Sandy Lake reservoir, Minn., 1893-1916. 

Pine River below Pine River reservoir, Minn., 1886-1916. 

Prairie River near Grand Rapids, Minn., 1909. 

Crow Wing River at Nimrod, Minn., 1910-1914. 

Crow Wing River at Motley, Minn., 1909; 1913-1917. 

Crow Wing River at Pillager, Minn., 1903; 1909-1913. 

Long Prairie River near Motley, Minn., 1909-1917. 

Sauk River near St. Cloud, Minn., 1909-1913. 

Elk River near Big Lake, Minn., 1911-1917. 

Crow River at Rockford, Minn., 1909-1917. 

Crow River near Dayton, Minn., 1906. 

North Fork of Crow River near Rockford, Minn., 1909-10. 
South Fork of Crow River near Rockford, Minn., 1909-1912. 

Rum River at Onamia, Minn., 1909-1912. 

Rum River at Cambridge, Minn., 1909-1914. 

Rum River at St. Francis, Minn., 1903. 

Rum River near Anoka, Minn., 1905-6; 1909. 

Minnesota River near Odessa, Minn., 1909-1913. 

Minnesota River near Montevideo, Minn., 1909- 
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OAGINQ STATIONS. 

MiflBiBsippi River tributaries — Continued. 

Minnesota River near Mankato, Minn., 1903- 

Whetstone Biver near Big Stone, 8. Dak., 1910-1912. 

Lac qui Parle River at Lac qui Parle, Minn., 1910-1914. 

Gh:^>pewa River near Watson, Minn., 1909-1917. 

Redwood River near Redwood Falls, Minn., 1909-1914. 

Cottonwood River near New Ulm, Minn., 1909-1913. 

Blue Earth River, at Rapidan Mills, Minn., 1909-10. 
St. Croix River at Swiss, Wis., 1914- 
St. Cioix River near St. Croix Falls, Wis., 1902-1905; 1910- 

Namakagon River at Trego, Wis., 1914- 

Yellow River at Webster, Wis., 1914. 

Kettle River near Sandstone, Minn., 190^1917. 

Snake River at Mora, Minn., 1909-1913. 

Snake River near Pine City, Minn., 191S-1917. 

Apple River near Somerset, Wis., 1901- 

Kinnikinnic River near Biver Falls, Wis., 1916- 
Cannon River at Welch, Minn., 1909-1914. 
Chippewa River at Bishops Bridge, near Winter, Wis., 1912- 
Chippewa River near Bruce, Wis., 191^ 
Chippewa River at Chippewa Falls, Wis., 188a- 
Chippewa River near Eau Claire, Wis., 1902-1909. 

West Fork of Chippewa River near Winter, Wis., 1911-1916. 

Flambeau River near Butternut, Wis., 1914- 

Flambeau River near Ladysmith, Wis., 1914- 

Flambeau River at Ladysmith, Wis., 1903-1906. 

Jump River at Sheldon, Wis., 1915- 

Eau Claire River near Augusta, Wis., 1914r- 

Eau Claire River near Eau Claire, Wis., 1913-14. 

Red Cedar River near Colfax, Wis., 1914r- 

Red Cedar River at Cedar Falls, Wis., 1909- 

Red Cedar River at Menominee, Wis., 1907-8; 1913- 
Zumbro River at Zumbro Falls, Minn., 1900-1917. 

South Branch of Zumbro River near Zumbro Falls, Minn., 1911-1917. 
Trempealeau River at Dodge, Wis., 1913- 
Black River at Neillsville, Wis., 1905-1909; 1913- 
Bhick River at Mehroee, Wis., 1902-3. 
La Crosse River near West Sidem, Wis., 1913- 
Boot River near Houston, Minn., 1909-1917. 

North Branch of Root River near Laneeboro, Minn., 1910-1917. 
Tipper Iowa River near Decorah, Iowa, 1913-14. 
Wisconsin River near Rhinelander, Wis., 1905-1915. 
Wisconsin River at Whirlpool Rapids, near Rhinelander, Wis., 1915- 
Wisconsin River at Merrill, Wis., 1902- 
Wisconsin River near Nekooea, Wis., 1914- 
Wisconsin River near Neceda, Wis., 1902-1914. 
Wisconsin River at Muscoda, Wis., 1902-3; 1913- 

Tomahawk River near Bradley, Wis., 1914- 

Praiiie River near Merrill, Wis., 1914- 

Little Rib River near Wausau, Wis., 1914:-1916. 

Eau CUdre River at Kelley, Wis., 1914r- 

Big Eau Pleine River near Stratford, Wis., 1914- 

Plover River near Stevens Point, Wis., 1914- 

Baraboo River near Baraboo, Wis., 1913- 

Kickapoo River at Gays Mills, Wis., 1913- 
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I SURFACE WATER SUPPLY, 1918, PART V. 

MiflBiflBippi River tributaries— Continued. 
Turkey River at Garber, Iowa, 19ia-1916. 

ICaquoketa River above mouth of North ForiE, near ICaquoketa, Iowa, 1913-14. 
Maquoketa River at Manchester, Iowa, 1903. 

Maquoketa River below mouth (d North Fork, near ICaquoketa, Iowa, 1913- 
Wapeipinicon River at Stone City, Iowa, 19(»-1914. 
Rock River at Watertown, Wia., 1914. 
Rodt River at Alton, Wis., 1914- 

Rode River above mouth of Pecatonica River, at Rockton, 111., 1903. 
Rode River below mouth of Pecatonica River, at Rockton, 111., 1903-1909. 
Rode River at Rockford, 111., 1914- 
Rode River near Nelson, 111., 1906. 
Rock River at Sterling, 111., 190&-6. 
Rode River at Lyndon, 111., 1914- 

Catfish River at Madison, Wis., 1902-3. 

Lake Mendota at Madison, Wis., 1902-3. 

Yahara River near Edgerton, Wis., 1916-17. 

Pecatonica River at Dill, Wis., 1914- 

Pecatonica River at Freeport, 111., 1914r- 
Sugar River near Brodhead, Wis., 1914- 
lowa River near Iowa Falls, Iowa, 1911-1914. 
Iowa River at Marshalltown, Iowa, 1903; 1915- 
lowa River at Iowa City, Iowa, 1903-1906; 1913- 
lowa River at Wapello, Iowa, 1915- 

Cedar River near Austin, Minn., 1909-1914. 

Cedar River at Janesville, Iowa, 1905-6; 1915- 

Cedar River at Cedar Rapids, Iowa, 1902- 

Shellrock River near Clarksville, Iowa, 1915- 
Skunk River at Coppock, Iowa, 1913- 
Skunk River at Augusta, Iowa, 1913; 1915- 
Dee Moines River at Jackson, Minn., 1909-1913. 
Des Moines River at Fort Dodge, Iowa, 1905-6; 1911-1913. 
Des Moines River at Kalo, Iowa, 1913- 
Des Moines River at Des Moines, Iowa, 1902-3; 1905-6; 1914- 
Des Moines River at Ottumwa, Iowa, 1917- 
Des Moines River at Keosauqua, Iowa, 1903-1906; 1911- 

Raccoon River near Des Moines, Iowa, 1902-3. 

Raccoon River at Van Meter, Iowa, 1915- 
niinois River near Minooka, 111., 1902-1904. 
Illinois River near Seneca, 111., 1902-3. 
Illinois River near Ottawa, 111., 1902-1904. 
niinois River near La Salle, 111., 1902-3. 
niinois River at Peoria, 111., 1910- 
Illinois River near Peoria, DL, 1903-1906. 

Kankakee River at Davis, Ind., 1905-6. 

Kankakee River at Momence, 111., 1905-6; 1914- 

Kankakee River at Custer Park, III., 1914- 
Yellow River at Knox, Ind., 1905-6. 

Dee Plainee River at Riverside, 111., 1896-1898. 

Dee Plaines River above mouth of Jackson Creek, near Channahon, m., 1^ 
1906. 

Des Plaines River above Kankakee River, near Channahon, HI., 1902-3. 

Des Plainee River at Lemont, 111., 1914- 
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OAOINQ STATIONS. XI 

l^isBiflBippi River tribuUrieft— Continued. 
Illinois River tributaries— Continued. 

Dee PUines River at Romeo, 111., 1914. 

Des Flaines River at Joliet, 111., 1914- 

Fox River at Algonquin, HI., 1915- 

Fox River at South Elgin, 111., 1914-15. 

Fox River at Aurora, 111., 1914. 

Fox River at Sheridan, 111., 1906-6. 

Fox River at Wedron, HI., 1914- 

Fox River at Ottawa, III., 1903. 

Vermilion River near Streator, 111., 1914- 

Spwm River at Seville, III., 1914- 

Sangamon River at Monticello, 111., 1908-1912; 1914- 

Sangamon River at Decatur, 111., 1905. 

Sangamon River at Rivert<m, 111., 1908-1912; 1914- 

Sangamon River at Springfield, 111., 1903. 

Sangamon River near Oakford, Dl., 1909-1912; 1914- 

Sangamon River near Chandlerville, 111., 1908-9. 

South Foriic of Sangamon River near Taylorville, 111., 1908-1912; 1914- 

1917. 
South Fork Sangamon River at power plant, near Taylorville, III., 1917- 
Salt Creek near Kenny, 111., 1908-1912. 
Oahokia Creek at Poag, Dl., 1909-1912. 
TCawktriria River near Areola, 111., 1908-1912. 
yawkadria River at ShelbyviUe, 111., 1908-1912; 1914. 
yawkftdria River at Vandalia, Dl., 1908-1912; 1914- 
y««kariria River at Carlyle, 111., 1908-1912; 1914-15. 
yawkawkia River at New Athens, 111., 1907-1912; 1914- 

Shoal Creek near Breese, lU., 1909-1912; 1914. 

Silver Creek near Lebanon, lU., 1908-1912; 1914. 
Big Muddy River near Cambon, 111., 1908-1912. 
Big Muddy River at Plumfield, lU., 1914- 
Big Muddy River at Murphysboro, 111., 1917- 

Beaucoup Creek near Pindcneyville, 111., 1908-1912; 1914. 
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BBPOBTS ON WATEB BBSOTTBCBS OF THE EtTBSOK BAY AND T7FFEB 
KISSISSIPPI BIVEB BASINS. 

PUBLICATIONS OP THE UNITED STATES GEOLOGICAL SURVEY. 

WATBS-SXTPTLY PAPKB8. 

WfttCT-OTpply papen are distribatM free by the QMloglcal 8U1TQ7 u long M ill itook lu^ Anastott 
(*) indicates that this stock has been exhausted. Many of the papers macked in this way nay, bovem, 
be poidiased (at prices quoted) from the SiTPKBiNTENDiirr or Documents, Washington, D. a Obi- 
sion of the price indicates that the report s not obtainable from Government aomces. Water-aBpirir 
papers are of octavo sixe. 

*2I. WellB of northern Indiana, by Frank Leverett 1899. 82 pp., 2 pis. 

Dic auB se s , by counties, glacial deposits and sources of weO wateis; many wetl sections 

*44. Profiles of riv^s in the United States, by Heniy Gannett. 1901. 100 pp., 
llplfl. 15c. 

Gives elevations and distances along Red River (of the North), and .innnesoTa, Skonk, Ion, 
I>es Ifoines, IDihols, and Rock riven; also brief descriptions. 

*57. Preliminary list of deep borings in the United States, Part I (Alabama^lontant), 

by N. H. Darton. 1902. 60 pp. 5c. 
*61. Preliminary list of deep borings in the United States, Part n (Nebnudca-Wyo- 

ming), by N. H. Darton. 1902. 67 pp. 5c. 
A revised edition of Nos. 57 and 61, was published inl906 as WaterBcvply Paper 149 (q. t.) 

96. Destractive floods in the United States in 1903» by E. C. Mmpiiy. 1904. 81 
pp., 13 pis. 15c. 
Contains notes on early floods in mssiailppi Valley. 

102. Contributions to the hydrdogy of eastern United States, 1903; M. L. Fuller, 
geologist in charge. 1904. 522 pp. 30c. 
Contains brief reports on wells and spring of lUnnfisoU and HiBOuri. 
The reports comprise tabulated well records giving Infteoiatiflft as to location, owner, deptii, 
yield, head, etc., supplemented by notes as to elevation above sea, material penetrated, tea- 
perature, use, and quality; many miscellaneous analyses. 

*103. A review of the laws forbidding pollution of inland waters in the United SUtes, 
by E. B. Goodell. 1904. 120 pp. 

ates statutory restrictions of water poUutioo in Iowa, Illinois, North Dakota, Booth Dakott, 
and Wisconsin. Superseded by 162. 

* 114. Underground waters of eastern United States; M. L. Fuller, geologist in cboige. 

1906. 285 pp., 18 pis. 25c. 

Contains brief reports as follows: lOssoori, by E. M. Shepard; Iowa, by W. H. Norton; War 
nesoU, by C. W. Hall; Wisconsin district, by Alfred R. Schulta; Illinois, by Frank Levcntt; 
Indiana, by Frank Leverett; each of these reports describes briefly the topography of the ins, 
the relation of the geology to the water supxriies, and gives Ust of pertinent puhUoatlons; Usts 
also principal mineral springs. 

117. The lignite of North Dakota and its rdation to iirigation, by F. A. Wilder. 1905. 
59 pp., 8 pis. 10c. 

Describes the thickness, extent, variations, and fuel value of theUgnite and its use for pmnpiBf 
water, the area, soils, and lignite of the river flats, and the status of irrigation in the State. 

*122. Relation of the law to undeiground waters, by D. W. Johnson. 1905. 55 pp. 
5c. 
Cites legisUtive acts affecting underground waters in South Dakota and Wisconsin. 

"a 
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PUBUCATIOHS* Xni 

145. OQBtributioiiB to the hydrology of eMtem United States, 1905; M. L. Fuller, 
geologist in chaige. 1905. 220 pp., 6 pis. 10c. 

Cootains two raporto relating to areas drataiiiig to HodsoD Bay or upper Misiiarippl River. 

Water resouroM of Mineral Point quadrangle, Wlaoonsin, by U. S. Grant. Describes springs, 
streams, and shallow and deep wells. 

Water supplies at Waterloo, Iowa, by W. H. Norton. Summarizes results of investigations to 
determine availability of artesian water to replace the surface supply from Cedar River; discusses 
neoeasity of test well^ supplementary supplies, artesian head, and permanency of flow. 

*149. Preliminary list of deep borings in the United States, second edition, with 
additions, by N. H. Darton. 1905. 175 pp. 10c. 

Gives by States (and within the States by counties), the location, depth, diameter, yield, 
height of water, and other features of wells 400 ftet or more in depth; includes all wells listed in 
Water^upply Papers 57 and 61; mentions also principal publications relating to deep borings. 

*152. A review of the laws forbidding pollution of the inland waters in the United 
States (sec(md edition), by E. B. Goodell. 1905. 149 pp. 10c. 

Cites statutory restrietiooa of water poUntion In Iowa, DUnois, North Dakota, South I>akota, 



•156. Water powers of northern Wisconsin, by L.S.Smith. 1906. 145 pp., 5 pis. 25c 
Describes by river systems the drainage, geology, topography, rainfall and nm^ifl, water 
powers, and dams. 

*162. Destructive floods in the United States in 1905, with a discussion of flood dis- 
charge and frequency and an index of flood literature, by E. C. Murphy and 
others. 1906. 105 pp., 4 pis. 15c. 

Contains accounts of floods in southeastern Minnesota, on Devils Creek, Iowa, and in Des 
Moines County, Iowa; gives estimates of flood discharge and frequaoy on nUnois River and on 
MissiflBippi River at St. Paul. 

*193. The quality of surface waters in Minnesota, by R. B. Dole and F. F. Weetbrook. 
1907. 171pp., 7 pis. 25c. 

Describes by river basins the topography, geology, and soils, the individual and municipal 
poUntion of the streams, and gives notes on the municipalities: contains many analyses. 

*194. Pollution of Illinois and Mississippi Rivers by Chicago sewage (a digest of the 
testimony taken in the case of the State of Missouri v. the State of Illinois 
and the Sanitary District of Chicago), by M. 0. Leighton. 1907. 369 pp., 

2 pis. 

Bcopeindicated by ampltteation of title. 

*195. Underground waters of Missouri, their geology and utilization, by E . M. Shepard, 
1907. 224 pp., 6 pis. 30c. 

Describes the topography and geology of the State, the waters of the various formations, and 
discusses the water supplies by districts and counties, gives statistics of city water supplies, 
analyses of waters, and many well records. 

*227. Geology and undeiground waters of South Dakota, by N. H. Darton. 1909. 
156 pp., 15 pis. 40c. 

Describes physical features, geologic formations, water horixons, and, by counties, deep wells 
and well prospects; gives notes on construction and management of artesian wells. 

*236. The quality of surface waters in the United States: Part I, Analyses of waters 
east of the one hundredth meridian, by R B. Dole. 1909. 123 pp. 10c. 

Describes collection of samples, methods of examination, preparation of solntioDs, accuracy 
of estimates and expression of analytical results; gives results of analyses of waters of Mississippi, 
Minnesota, Chippewa, Wisconsin, Rock, Iowa, Cedar, Des Moines,' Illinois, Kankakee, Fox, 
Sangamon, KaskaUa, and Big Muddy rivers. 

239. The quality of the surface waters of Illinois, by W. D. Collins. 1910. 94 pp., 

3 pis. 10c. 

Discnaoos the natural and eoooflmie features that determine^the ehaiacter of the streams, 
describes the bu'ger drainage baslnsi, and the methods of eoUeoting and analyzing the samples 
of water, and discusses each river in detail with reference to its source and course and the quality 
of water; Includes short chapters on municipal supplies and industrial uses. 
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254. The undfligioiiiid waten of north-centnd Induma, by S. R. Cbpps, with a 
chapter on the chemical chaiacter of the waters, by R. B. Dole. 1910. 279 
pp., 7 plfl. 40c. 

DMcribes rdlef, dninage, ve^etetlon, soils, and crops, Indos^^ 
tloDs; sources, morements, oocnrence, and Tolume of ground water; methods of weQeoostme- 
tloQ and lifting devices: discusses. In detail for each county, sorfsoe features and drainage, 
geology and ground water, dty, village, and rural supplies, and gives records of wdls and ansty- 
ses of waters. Discusses also^ under chemical character, methods of analyses and eorprrsglon 
of results, mineral eoostltoents, elleot of the constituents on waters for dnmesttp, indnsbial, 
and medirlnal uses, methods of pnrJttpatlan, chwnical eomposltiflKi: many analyses and Held 

256. Geology and undeigioiind waters of southern Minnesota, by 0. W. Hall, O. E. 
Meinzer, and M. L. Fuller. 1911. 406 pp., 18 pis. 60c. 

Discusses the physiography of the State, geologic formations and their waterhearing ca- 
pacity, artesian conditions, the mineral quality of the underground waters, types of wd]s,flD- 
ishing wells in sand, drilling in qiMTtiite, fluctuation in yield and head, <' blowing " and <« hrestb- 
ing" wells, f^eeiing of wells, drainage by wells, hydraulic rams, and srtontlflc prospecting for 
water, municipal supplies, power, storage and distribution, coosumptiaa of water, prices, sani- 
tation. Oives by counties details oonoeming surface features, rocks, yield, head, and qasUty of 
water, and summaries and analyses. 

293. Undeiground water resources of Iowa, by W. H. Norton, W. S. Hendrizson, 
H. E. Simpson, O. E. Meinzer, and others. 1912. 994 pp., 18 pis. 70c 

Describes the relief, drainage, temperature, and precipitation of the State and the geologle 
formations; discusses the geolo^ occurrence of ground waters, artesian phenomena and yidd 
€i artesian*weUs, the dwrntcal composition of ground waters, municipal, domestic, and indi]»> 
trial water supplies, and mineral waters; gives details oonoeming topogr^>hy, geoli^y, ground 
waters, and city and village supplies by districts and counties. 

^*345. Omtributions to the hydrology of the United States, 1914. N. C. Gi0ver» 
chief hydraulic engineer. 1915. 225 pp., 17 pis. 30c. Contains: 
(0 Oasetteer of surface waters of Iowa, by W. O. Hoyt and H. J. Ryan, pp. 160-221. 

364. Water analyses from the laboratory of the United States Geological Survey 
tabulated by F. W. Clarke, chief chemist. 1914. 40 pp. 5c. 

Contains analyses of spring and weU waters fhvn Nashville and Haoomb, IlL, and BtoryCtty, 
Iowa. 

417. Profile surveys of rivers in Wisconsin, prepared under the diiection of W. H. 
Herron, acting chief geographer. 1917. 16 pp., 32 pis. 45c. 

Contains brief description of general features of drainage of Wisconsin and of the rivers sid^ 
veyed, butoonsistschicfly ofmapsshowing"not only the outlines oftheriver banks, theiabn^ 
the position of rapids, faUa, shoals, and existing dams, and the crossings of aUfenles and roadi 
but the contours of banks to an elevation high enough to indicate the possibilities of using tbi 
stream*' for the development of power by low or medium heads. 

ABnruAL xxpomTa. 

Each of the papers contained In the annual reports was also issued In separate form. 

Annual reports are distributed free by the (leological Survey as long asits stocks lasts. An asterisk (*) 
indicates that this stock has been exhausted. Many of the papers so marked, however, may be puiclHsed, 
from the SursBiNTENDurr or Documxmts, Wasbinoton, D. C. 

Sixteenth Annual Report of the United States Gedogical Survey, 1894-95. 4 parts. 
*Pt. II. Papers of an economic characto*, xix, 598 pp., 43 pis. 9L25. Con- 
tains: 



The public lands and their water supply, by F. H. Newell, pp. 457-<i88, pis. SS toSO. 
general character of the public lands, the lands disposed of (railroad, grant, and swamp Isads 
and private miscellaneous entries), lands reserved (Indian, forest, and military l ese tfU om) 
the vacant lands, and the rate of disposal of vacant lands; db^nflnsn the stream, wells, and 
reservoirs as sources of water siqyply; gives details for each State. 
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PX7BUOATIOH8. XV 

Seventeenth Aimiial Report oltlieUiiitod States Geological Survey, 1895-06, Charles 
D. Walcott, Director, 1896; 3 parts in 4 vols. *Pt II. Economic geology 
and hydrography, xxv, 864 pp., 113 pis. $2.35. Contains: 

PrQUmiDary report on artasiaii wmtMi of a portion of the Dakotas, by N. H. Darton, pp. 603- 
004, pis. eo to 107. Qlvea an ootllna of the geologic rolatiorn; deecribes the water horisons and 
tha extent of the arteaian water, and gives details conoeming wells and prospects by counties; 
discusses the origin, amount, pressure, head, and composition of the artesian waters, the use 
of artesian water for power, and gives details concerning artesian irrigation by counties; contains 
abo remarks on the ooostmctlon and management of artesian wells. 

*The water resooroes of minois, by Frank Leverett, pp. 605-840, pis. 108 to 113. Describes the 
physical features of the State, and the drainage basins, induding Illinois, Des Plaines, Kan- 
kakee^ Fox, nUnois-Vermilioo, Spoon, Mackinaw, and Sangamon rivers, Macoupin Creek, Rock 
River, tributaries of tha Mississippi in western Illinois, Kaskaskia, Big Muddy, and tributaries 
of the Wabash ; discusses the rainf^ and run-off, navigable waters and water powers, the wells 
supplying waters for rural districts, and artesian wells; contains tabulated artesian weU data and 
water analyses. 

Eighteenth Annual Report ol the United States Geological Survey, 1896-97, 6 parts 
in 6 vols. ♦Pt IV, Hydrography, x, 756 pp., 102 pis. $1.75. Contains: 

*The water resources of Indiana and Ohio, by Frank Leverett, pp. 410-MO, pis. 33 to 37. Dfr* 
scribes the Wabash, Whitewater, Great Mtami, Uttle Miami, Sdoto, Hocking, Muskingum, 
and Beavers rivers, and lesser tributaries of the Ohio in Indiana and Ohio, the streams discharg- 
ing into Lake Erie and Lake Michigan, and streams flowing to the upper Mississippi through 
the Illinois; discusses shallow and drift weOs, the flowing wells, from the drift and deeper artesian 
weUs, and gives records of weUs at many of the cities; describes the mineral springs, and gives 
analyses of the waters; coptalns also tabulated lists of cities using surface waters for water works, 
and of cities and villages using shallow and deep-well waters; discusses the source and quality 
of the dty and village supplies, and gives precipitation tables for various points. 

MOVOeXAFES. 

Monographs of quarto siie. They are not distributed fkee, but may be obtained trcm the Geologloal 
Survey or from the Supkbintendemt or Docmcnrrs, Wa8Hin<itom, D. C, at the prices indicated. An 
asterisk OiPdteates that the Survey's stodc of the paper is exhausted. 

25. The glacial Lake Agassiz, by Warrm Upham. 1896. 658 pp., 38 pis. $1.70. 
Contains a dhapter (pp. 038-682) on "Artesian and oonmion weUs of the Bed Biver Valley," 
which discusses the sources of artesian water, the flresh waters in the drift sheets, the saline and 
alkaline waters in the Dakota sandstone, and the use of artesian water for irrigation; contains 
anatyses of wmtera fhm weUs, streams, and lakes in Bed Biver Valley and the adjoining region; 
and gives notes on wells in Clay, Kittson, Marshall, Norman, Pdk, Traverse, and Wilkin coun- 
ties. In lOnnesota; in Cass, Grand Forks, Pembina, Bidiland, Traill, and Walsh counties, in 
North Dakota; and in a part of the area covered by Lake Agassis, in Manitoba. Themonograph 
Includes numerous maps relating to the Pleistocene geology of the region and a map (PL 
XXXVn) diowing the distribution and depths of artesian wells in glacial drift and bedrock. 

38. The Illinois facial lobe, by Frank Leverett. 1899. 817 pp., 24 pis. $1.60. 

Indudes a dhapter (pp. 550-788) on "Wells of Illinois," which contains a general discussion 
of artesian and other wells, a taUe of municipal water supplies derived trcan underground sources, 
and a detailed description of weDs and ground-water conditions In practically every county in 
the State. The monograph incbidea maps showing the geology, the distribution of weUs, the 
intake areas of ''Potsdam" and St. Peter sandstones, and the relatloo of ^^dal drift to 
groundwater supplies. 

PSOVXSBXOVAXi PAFXBS. 

Professional papers are distributed ftee by the Geological Survey as long as its stock lasts. Anasterisk 
^indicates that this stock has been ezhaosted. Many of the papers marked with an asterisk may, how- 
ever, be purdiased ftom the SuPBBomHinarr of Docuiisms, WASHmaroN, D. C. Professional papers 
are of quarto sise. 

*32. Preliminary rep<^ on the geology and underground-water resources of the 
central Great Plains, by N. H. Darttm. 1905. 433 pp., 72 pis. $1.80. 
Covers South Dakota, Nebraska, central and western Kansas, eastern Odorado, and eastern 
Wyoming. Describes the geognnphy, geology, and water horit<»is; gives deep-weU data and 
well prospects by counties; also describes other mineral resources. Indudes maps showing 
the geology, location of deep weUs, structure of the DakoU sandstone, depths to this sandstone 
head of arterian water, and areas of arterian flow. 
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An ast«riak(*) indicates that tlie Geological SoiTey^ stock of the paper is exhai^ llanjofthepapeo 
so marlred may be piKdiased from the SuraanrniniBifr or Ik)ciJMX^^ 

*264. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A. C. 
Veatch. 1905. 106 pp. 10c. 

Discusses the imporanoe of accurate well records to the driller, to owners of oil, gas, and wstv 
wells, and to the geologist; describes the general methods of work; gives tabulated reoofds of 
weDs in DUnois and Iowa, and detailed records of weEs In Boone, Dupage, Henry, and La SaOe 
ooonties, m., and Des Moines and Scott counties, Iowa. These wells were selected becanse they 
give definite stratigraphio inibrmation. 

^*298. Record of deep-well drilling for 1905, by M. L. Fuller and Samoel Sanford. 
1906. 299 pp. 25c. 

Oiyes an account of progress in the ooUeotion of weU records and samples; contains tn**n?f**^ 
reoofds of weUs in Illinois, Indiana, Iowa, Minnenta, Missouri, North Dakota, South Dakota, 
and Wisconsin; and detailed records of wells in Brown, Hanoork, La Salle, Pike, and Schuyler 
counties, QL; Blaokhawk, Floyd, Louisa, Mahaska, Seott, and W^mUo eounttos, Iowa; and 
Hennepin, Ottertail, and Pine counties, Minn. The wells of which detailed sections are giTen 
were selected because they afford valuable stratigraphio inibrmation. 

OSOLOaiO FOLIOS. 

Under the plan adopted for the preparation of a geologic map of the United States 
the entire area is divided into small quadrangles bounded by certain meridians and 
parallels, and these quadran^es, which number several thousand, are separatdy 
surveyed and mapped.^ The unit of survey is also the unit of publication, and the 
maps and description of each quadrangle are issued in the form of a folio. When all 
the folios are completed they will constitute the Geologic Atlas of the United States. 

A folio is designated by the name of the principal town or of a prominent natural 
feature within the quadrangle. Each folio includes maps showing the topography, 
geology, underground structure, and mineral deposits of tiie area mapped and sevenl 
pages of descriptive text. The text explains the maps and describes the topographic 
and geologic features of the country and its mineral products. The topograpldc map 
shows roads, railroads, waterways, and, by contour lines, the shapes of hills and val- 
leys and the height above sea level of all points in the quadrangle. The areal-geology 
map shows the distribution of the various rocks at the surkce. The structuiBl- 
geology map shows relations of the rodcs to one another underground. The economic- 
geology map indicates the location of mineral deposits that are commercially valuaUe. 
The artesian- water map shows the depth to underground-water horizons. Economic- 
geology and artesian-water maps are included in folios if the conditions in the areas 
mapped warrant their publication. The folios are of special interest to students of 
geography and geology and are valuable as guides in the development and utHization 
of mineral resources. 

The folios numbered from 1 to 163, indusivey are published in only one foan. (18 by 
22 inches), called the library edition. Some of the folios that bear numbers hi^ier 
than 163 are published also in an octavo edition (6 by 9 inches). Owing to a fire in 
the Geological Survey building May IB, 1913, the stodc of geologic folios was m<»ie or 
less damaged by fire and water, but 80 or 90 per cent of the folios are usable. They 
will be sold at the uniform price of 5 cents each, with no reduction for wholesale 
orders. This rate applies to folios in stock from 1 to 184, indiudve (exo^ reprints), 
also to the library edition of folio 186. The library edition of folios 185, 187, and 
higher numbers sells for 25 cents a copy, except that some folios which contain an 
unusually large amount of matter sell at hi^^er prices. The octavo edition of folio 
185 and higher numbers sells for 50 cents a copy . A discoimt of 40 per cent is allowed 
on an order for folios or for folios together with topographic maps amounting to |5 at 
the retail rate. 

1 Index maps showing areas in the Hndion Bay and upper Mississippi RiTer basins covered by topo- 
graphic maps and by geologio folios wiU be mailed on reodpt of request addressed to the Direetor, V. 8. 
Geological Survey, Washington, D. C. 
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All the foUoB oontain deBCriptions of the drainage of the quadranglee. The folios 
in the following list contain alao a brief discuaBion of the underground waters in connec- 
tion with the economic resouroee of the areas and more or leas information concerning 
the utilization of the water reeouroes. 
An asterisk (*) indicates that the stock of the folio is exhausted. 
117. Gasseltcm-Fargo, North Dakota-Minnesota. 5c. 

OiTos a samewhat detailed aooount of the water supply, indndiiig desoclptUms and logs of 
pdndpal wells and tabulated well records, contains artesian-water maps showing areas which 
will probably yield flowing wells. 

*145. Lancaster-Minend Point, Wiaoonsin-Iowa-Illinois. 

Bisoosses the spring shallow sod deep wells, streams and water power; gives analyses of 
artesian water from well at Dubuque, Iowa. 

168. Jameetown-Tower (Jamestown, Eckelson, and TOwer quadrangles), North 
Dakota. 5c. 

Dtseuases shaDow, deep and artesian weDs; bead, pressure, power, Tohmie, and charantwr of 
the water, and gives a tabulated list of representatiye wells, contains an artesian-water map 
showing areas in wf^xh flowing weDs may probably be obtained. 

185. MurphysbcMo-Herrin, Illinois.' Library edition, 25c., octavo edition, 50c. 
188. Tallula-Springfield, Illinois.' Library edition, 25c., octavo edition, 50c. 

Discusses weOs and the wholesomeness of the water; gives analyses of water from weDs in 
the dty of Springfield. 

195. Belleville-Breese, Illinois. 25c. 

Discusses weOs and gives analyses of water firom springs and wells. 

200. Galena-Elizabeth, lUinois-Iowa. 25c. 

201. Minneapolis-St. Ftol, Minnesota.' Library edition, 25c., octavo edition, 50c. 

MISCELLANEOUS BEPOBTS. 

Other Federal bureaus and the State and other organizations have 
from time to time published reports relating to the water resources 
of the various sections of the country. Notable among those per^ 
taining to the Hudson Bay and upper Mississippi Biver basins are the 
reports of the State surveys of Illinois and North Dakota, the Wis- 
consin Geological and Natural History Survey and the "Railroad Com- 
mission of Wisconsin, the Illinois Water-Supply Commission, and the 
Rivers and Lakes Commission of Illinois, and the water-power report 
of the Tenth Census (vol. 17). The following reports deserve special 
mention: 

ContributionB to the physical geography of the United States, Part I. On the physi- 
cal geography of the Miflrifwippi Vidley, with suggestionB for the improvement of navi- 
gation of the Ohio and other rivers, by Charles Ellet, jr. : Smithsonian Pub. 13, Wash- 
ington, 1850. 

The Misaiflsippi and Ohio rivers, by Charles H. Ellet. 1853. 

Report upon the phydcs and hydraulics of the Mississippi Hiver, by A. A. Hum- 
phreys and H. L. Abbott. 

The mineral content of lUinois waters, by Edward Barstow, J, A. Udden, S. W. 
Pftrr, and George T. Palmer: Illinois State Geol. Survey Bull. 10, 1909. 

Water resources of the East St. Louis district, by Isiah Bowman: Illinois State 
Geol. Survey Bull. 5, 1907. 

Chemical and biological survey of waters of Illinois, by Edward Barstow: Univ. 
lUinois Pub. 3, 6, 7, 1906-1909. 

'Issued in two editions; specify wbich edition is wanted. 
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Qiemical survey of the watefs of lUiiioiB, leport lor the yetm 1S97~1902, by A. W. 
F^dmer, with report on geology d lUinoifl m related to its water supfdy, by OiaiieB 
W. RoUe: Univ. niinoiB Pub. 

Report and plane for the reclamation of lands subject to overflow in the Knaksriria 
River Valley, Illinois; begun under the direction of the Internal Improvement Com- 
mission; completed and published under the direction of the Rivers and Lakes Com- 
mission of Ulinois, by Jacob A. Harman. 1912. 

Division of the waters of the Great Lakes by way of the sanitary and ship canal of 
Chicago: A brief of the iBCta and issues, by Lyman E. Cooley, Chicago. 1913. 

The State of Missouri v$. the State of Illinois and the Sanitary district of Chicago, 
before Frank S. Bri^t, Commissioner of the Supreme Court of the United States. 
1904. 

The mineral waters of Indiana, their location, mgin, and character, by W. S. Blatch- 
ley: Indiana Dept. Geology and Nat. Res. Twentyndxth Ann. Rept, 1901. 

Report of the water-resources investigation of Minnesota by the State drainage 
conmiission, 1910. 

Report of the commission on conservation [Montana] on bills relating to the public 
lands, water rights, and the protection and preservation of the forests, 1911. 

Governor's message relating to conservation [in Montana] on bills relating to puUic 
lands, water rights, and the protection and preservation of the forests. 

Water resources of the Devils Lake region, North Dakota, by E. J. Babcock: North 
Dakota Geol. Survey, Second Bienn. Rept., 1903. 

The water powers of Wisconsin, by Leonard S. Smith: Wisconsin Geol. and Nat 
Hist. Survey BuU. 20. Madison, WIb., 1908. 

Report of the Railroad ConmiiBsion of Wisconsin to the legislatuie on water powen. 
Madison, Wis.. 1915. 

Many of these reports can be obtained by applying to the several 
organizations, and most of them can be consulted in the poUic 
libraries of the larger cities. 
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OiBOI/>OI0AL SUBVBT H YPBO I/XSHD BBPOBTS OF OBMBBAL 

INTBBBST. 

The following list comprises reports not readily classifiable by drain- 
age basins and covering a wide range of hydrologic investigations: 

WATS&^XJPPLT PAPXmS. 

*1. Pumping water for irrigation, by H. M. Wilson. 1896. 57 pp., 9 pis. 

Describes pomps and motlTe powers, wlndmflls, water wheels, and various kinds of engines; 
also storage reserrotrs to retain pomped water until needed for inigatlQn. 

*3. Sewage irrigation, by G. W. Bafter. 1897. 100 pp., 4 pis. (See Water-Supply 
Pftper22.) 10c. 

Discasses methods of sBwage disposal by intermittent flltiation and by irrigation; describes 
atmaition of sewage in Germany, England, and France, and sewage purlfkmtian in the United 
States. 

*8. ^^dmillB for irrigati<m, by E. 0. Murphy. 1897. 49 pp., 8 pis. 10c. 

Oives resolts of experimental tests of windmlUs during the summer of 18W in the vldnity of 
Garden, Kansas; describes Instruments and methods and draws oonchislons. 

*14. New tests of certain pumps and water lifts used in irrigaticm, by 0. P. Hood. 
1898. 91 pp., 1 pi. 

Discusses efficiency of pomps and water lifts of varioos types. 

•2D. Experiments with windmills, by T. 0. Perry. 1899. 97 pp., 12 pis. 16c. 

Includes tables and descriptions of wind wheels, compares wheels of several types, and dis- 
cusses results. 

•22. Sewage irrigation. Part II, by G. W. Bafter. 1899. 100 pp., 7 pis. 16c. 

Gives rteumd of Water-Supply Paper 3; discusses pollution of certain streams, experiments 
on pnriflcatioa of factory wastes in Massachusetts, vahie of commercial fertilisers, and describes 
American sewage-dispoBal plants by States; contains bibliogrH>hy of pabUcatSons relating to 
sewage utilisation and disposal. 

*41. The windmill; its efficiency and econ(»nic use, Pkut I, by E. C. Murphy. 1901. 
72 pp., 14 pis. 6c. 

*42. The windmill ; its ^ciency and economic use, Pkut II, by E. C. Murphy. 1901. 
76 pp. (73-147), 2 pis. (16-16). 10c. 
Nos. 41 and 42 give details of results of experimental tests with windmilb of various types. 

*43. Conveyance of water in irrigation canals, flumes, and pipes, by Samuel Fortier. 
1901. 86 pp., 16 pk. 16c. 

*66. Methods of stream measurement. 1901. 61 pp., 12 pis. 16c. 

Describes the methods used by the Survey in 1001-2. (See also Nos. 64, 04, and 06.) 

*64. Accuracy of stream measurements, by E. G. Murphy. 1902. 99 pp., 4 pis. 
(See No. 96.) 10c. 

Describes methods of measuring velocity of water and of measuring and oomputing stream 
flow, and compares results obtained with the different instruments and methods; describes 
also experiments and results at the Cornell University hydraulic laboratory. A second, 
enlarged, edition published as Water-Supply Paper 06. 

*67. The motions of underground watwi, by 0. S. Slichter. 1902. 106 pp., 8 pis. 
16c. 

Discusses origin, depth, and amount of ground waters; permeability of rocks and porosity 
of soils; causes, rates, and laws of motions of ground waters; surface and deep s ones of flow, and 
recov e ry of waters by open wells and artesian and deep weUs; treats of the shape and position 
of the water table; gives simple methods of measuring yields of flowing wells; describes artesian 
wellsat Savannah, Ga. 

XIX 
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72. Sowage pollution in the metropolitan area near New Ywk City and ita effect on 
inland water reBourcea, by M. 0. Leighton. 1M2. 75 pp., 8 pis. 10c 
Defines "normal " and "poUnted" watmand disouases the damage resoltinf from poDDtion. 

*80. The relation of rainfall to run-ofif, by G. W. Rafter. 1903. 104 pp. 10c. 

Treats of measurements of rainibU and law^s and measarements of streams flow; gives fonm- 
las for rainfall, nin-ofr, and evaporation; dlaensses efliects of forests on rainfall and ran-oO. 

87. Irrigation in India (second edition), by H. M. Wilson. 1903. 238 pp., pis. 
25c. 

First edition was published in Part n of the Twelfth Annual Beport 

93. Proceeding of first conference of engineers of the Reclamation Service, with 
accompanying papers, compiled by F. H. New^ Chief Engineer. 1904. 
361 pp. 25c. [Requests for this report should be addressed to the U. S. 
Reclamation Service.] 

Contains the following papers of more or less general interest: 
Limits ofan irrigation project, by D. W. Ross. 
Relation of Federal and State laws to inigatiOD, by Morris Bien. 
Electical transmission of power for pumping, by H. A. Storrs. 
Correct design and stability of high masonry dams, by Geo. Y. Wlsner. 
Irrigation surveys and use of the planetable, by J. V. Upplnoott. 
The use of alkaline waters forirsigatlon, by Tbraias H. Means. 

*94. Hydrographic manual of the United States Geological Survey, prepared by E. 
C. Murphy, J. C. Hoyt, and G. B. Hollister. 1904. 76 pp., 3 pis. 10c. 

Qivesinstructifln for field and oflksa work relating to measurements of stream flow by ciannt 
meters. (See also No. 05.) 

*95. Accuracy of stream measurements (second, enlarged edition), by E. G. Uu> 
phy. 1904. 169 pp., 6 pis. 

Describes methods of measuring and computing stream flow and compares results derived 
from different instruments and methods. (See also Na M. ) 

*103. A review of the laws forbidding pollution of inland water in the United States, 
by E. B. Goodell. 1904. 120 pp. (See No. 152.) 

Explains the logal principles under which antipollution statutfs become openttre, qootci 
court decisions to show authority for various deductions, and dasslfieB aoooiding to scope the 
statutes enacted in the different States. 

*110. Contributions to the hydrology of Eastern United States; 1904, M. L. Fuller, 
geologist in charge. 1905. 211 pp., 5 pis. 10c. 

Contains the following reports of general Interest. The scope of each paper Is indicated by 
itstitie. 

Description of under flow meter used in measuring the velOGity and direction of ondefground 
water, by Charles S. SUchter. 

The Calilbmia or "stovepipe*' method of well construction, by Charles S. SUchter. 

Approximate methods of measuring the jrieid of flowing weils^ by Chailea 8. SUchter. 

Corrections necessary in accurate determinations of flow Cram verticals weU casings, tnm 
notes furnished by A. N. Talbot. 

113. The disposal of strawboard and oil-well wastes, by R. L. Sackett and laaiah 
Bowman. 1905. 52 pp., 4 pis. 5c. 

The first paper discusses the pollution of stream by sewage and by trade wastes, describa 
the manufacture of strawboard, and gives results of various experiments in diqxsing of tbs 
waste. The second paper describes briefly the topography, drainage, and geology of the rtflan 
about Marion, Ind., and the oontamination of rook wells and of sCnams by waste oil and Mm 

*114. Underground waters of eastern United States; M. L. Fuller, geolqgist in charge. 
1905. 285 pp., 18 pis. 25c. 

Contains reports on ''Ooounenoe of nndefgrocmd waters," by M. L. Fuller, discorins 
sources, amount, and temperature of waters, permeability and storage capacity of rocks, water 
bearing formations, recovery of water by sinings, weUs, and pumps, essential conditkoiof 
artesian flows, and general conditions affecting ground waters in eastern United States. 
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119. Index to the hydrographic progreas reports of the United States Geological Sur- 

vey, 1888 to 1903, by J. C. Hoyt and B. D. Wood. 1905. 253 pp. 15c. 

120. BibMographic review and index of papers relating to nndeiground waters pub- 

lished by the United States Geological Survey, 1879-1904, by M. L. Puller. 
1905. 128 pp. 10c. 

*122. Relation of the law to underground waters, by D. W. Johnson. 1905. 55 pp. 
5c. 

D«llnte and c i mwiflm o nd Br g roiind w»t€fi, giyes ooiiun(Mi4aw rules rel*tizig to their use, and 
cites State legislative acts afleoUsiiK them. 

140. FiM. measurements of the rate of movement of undeigronnd waters, by G. S. 
Slichter. 1905. 122 pp., 15 pis. 15c. 

Discusses the capacity of sand to transmit water, describes measurements of underflow in 
Bio Hondo^ San Gabriel, and ICohaKre Blver Valleys, Cat, and on Long Uand, N. Y., gives 
results of tests of wells and pumping plants, and describes stovepipe method of well construction. 

143. Experiments on steel-concrete pipes on a working scale, by J. H.Quinton. 1905. 
61 pp., 4 pis. 5c. 
Scope indicated by title. 

145. Gontributions to the hydrology of eastern United States, 1905; M. L. Fuller, 
geologist in charge. 1905. 220 pp., 6 pis. 10c. 
Contains brief reports of general interest, as foUows: 

Drainage of ponds into drilled wells, by Robert E. Horton. Discusses efficiency, cost, and 
oapaelty of drainage weUs, and gives statistios of such wdl in Southern Michigan. 
Constmction of so-oalled fountain and geyser springs, by Myroa L. Fuller 
A convenient gage for determining low artesian heads, by Myron L. Fuller. 

146. Proceedings of second conference of engineers of the Reclamation Service, with 

accompanying papers, compiled by F. H. Newell, Chief Engineer. 1905. 
267 pp. 15c. [Inquiries concerning this report should be addressed to the 
Beclamation Service.] 

Contains bri^ account of the organization of the hydrographic [water-resources] branch and 
the Redamation Service, reports of conferenoes and committees, diculars of instruction, and 
many brief reports on subjects closely related to reclamatioii, and a bibliography of technical 
papers by members of the service. Of the papers read at the conference thos^ listed below 
(scope indicated by title) are of more or less general interest. 

Proposed State code of water laws, by Morris Bien. 

Power engineering applied to irrigation problems, by O. H. Ensign. 

Estimates on tunneling in irrigation pnjects, by A. L. Fellows. 

CoUection of steam-gaging data, by N. C. Orover. 

Diamond-drill methods, O. A. Hammond 

Mean-velocity and area curves, by F. W. Hanna. 

Importance ofgenoBlhydrogrophic data concerning basins of streains gaged, by R. E. Horton. 

Effect of aquatic vegetation on stream flow, by R. E. Horton 

Sanitary regulations governing construction camps, by M. O. Leighton. 

Necessity of draining irrigated land, by Thos. H. Means. 

Alkali soils, by Thos. H. Means. 

Ck»t of stream gaging work, by E. C. Murphy. 

Equipment of a cable gaging station, by E. C. Murphy. 

Silting of reservoirs, by W. M. Reed 

Farm-unit classification, by D. W. Ross. 

Cost of power for pumping irrigated water, by H. A. Storrs. 

Records of flow at current-meter gaging stations during the fhven season, by F. H. Tillin^liast. 

147. Deetroctive floods in United States in 1904, by E. 0. Murphy and others. 1905. 

206 pp., 18 pis. 15c. 

Contains a brief account of "A method of computing cross^ection area of waterways/' include 
ing fORnulas far maximum diaoharge and areas of cross section. 

*150. Weir experiments, coefficients, and formulas, by R. E. Horton. 1906. 189 
pp., 38 pis. (See Water-Supply Paper 200.) 15c. 
Scope Indicated by title. 
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151. Field aany of water, by IL O. Lei^ton. 1906. 77 pp., 4 pis. 

Dkouanf methodic hwtrnmiita^ and reigentt naed In detennlniiig tarUditT, oolor, irs; 
<tfilo ri dai,and h a f tl n eMlnocmitottoawtUith<itodleiflltheqiitf^ 
of the United Stotas 

*152. A review of the laws forbidding pollation d inland watere in the United Stattt, 
second edition, by £. B. Goodell. 1905. 149 pp. 10c. 
Scope indicated by title. 

*155. FluctuatioiMi <^ the water level in wells, with special refefenoe to Long Idand. 
N. Y., A. C. Veatch. 1906. 83 pp., 9 pis. 25c. 

Inohidei ganenl disooakm ol flootoiticni doe to rainiyi tod enri^NMi^^ 
Iniiipffitiiiiiriliiiiarii. riTiiiiitreliuIirfi. riTiiiiitreliililriUiinl. liilililiiiiigu^^ 
infffttion, dams, ondergroond-water developmenti, and to IndetenntnatecaiueB. 

*ieO. Undefground water papers. 1906; M. L. Fuller, geologist in charge. 1906. 
104 pp., 1 pi. 

Qtret aoeonnt of wofk in 1906; Ustt poblloattena relating to ondagroand waten, and coa- 
tains the foUowing brief report! of general interest: 

Blgniflcanoe of the term "artesian," by Mynm L. Fuller. 
Bepresentatioo of wells and springs on maps, by Myron L. Fnller. 
Total amooat of free water in the earth's erast, by Myron L. Poller. 
Use of fluorescein in the study of underground waters, by R. B. Dole. 
Problems of water contamination, by Isaiah Bowman. 
Instances of improvement of water in wells, by Myron L. Puller. 

*162. Destructive floods in the United States in 1905, with a discussion of flood di^ 
charge and frequency and an index to flood literature, by E. €. Murphy and 
others. 1906. 105 pp., 4 pis. 15c. 

*163. Bibliographic review and index of underground-water literature published in 
the United States in 1905, by M. L. Fuller, F. 6. Glapp, and B. L. Johuon. 
1906. 130 pp. 15c. 
Scope indicated by title. 

*179. Prevention of stream pollution by distillery refuse, based on investigatiom at 
Lynchburg, Ohio, by Herman Stabler. 1906. 34 pp., 1 pi. 10c. 

Describes grain distillatian, treatment of slop, sources, diaracter, and effects of effluents oo 
streams; discusses filtratian, precipitation, fennentation, and evaporation pietbods of diqwnl 
of wastes without poUuUan. 

*180. Turbine water-wheel tests and power tables, by R. £. Horton. 1906. 134 
pp., 2 pis. 20c. 
Scope indicated by tiUe. 

*185. Investigatious on the purification of Boston sewage, * * * with a history 
of the sewage-disposal problem, by G.-E. A. Winslow and E. B. Phelps. 
1906. 163 pp. 25c. 

Discusses composition, dispoeal, purification, and treatment of sewages and tendeudeiiB 
sewage<lisposal practice in England, Germany, and the United States; describes charader of 
crude sewage at Boston, removal of suspended matter, treatment in septic tanks, and poitt* 
cation by intermittent sand filtration and in beds of coarse material: gives btbliogr^)fay. 

*186. Stream pollution by acid-iron wastes, a report based on investigations mide at 
Shelby, Ohio, by Herman Stabler. 1906. 36 pp., 1 pi. 

Qivet history of pollution by add-lron wastes at Shelby, Ohio, and of resulting Bttgatko; 
discusses effect of add-lron liquors of sewage-puriilcation processes, r ec o ver y of ooppcfatfrtn 
add-iron wastes, and other processes for removal of pidUing liquor. 

*187. Determination of stream flow during the froaen season, by H. K. Barrows and 
R.E. Horton. 1907. 93 pp., 1 pi. 15c. 
Scope indicated by title. 
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*189. The prevention of stream pollution by strawboard waste, by E. B. Phelpe. 
1906. 20 pp., 2 pis. 

Describes mannfocture of strawboard, present and prc^Mwed methods of disposal of waste 
liquors, laboratory investigations of precipitation and sedimentation, and field studies of 
amounts and diaracter of water used, raw material and finished produet, and mechanical 
filtratioai. 

*194. Pollution of lUinois and Mississippi rivers by Chicago sewage (a digest of the 
testimony taken in the case of the State of Missouri v. The State of Illinois 
and the Sanitary District of Chicago), by M. 0. Leighton. 1907. 369 pp., 
2 pis. 
Scope fmllfatfd by ampUfleatlon of title. 

*200. Weir experiments, coefficients, and formulas (revision of paper No. 150), by 
R. E.Hort<m. 1907. 195w)., IpL 36c. 
Scope indicated by title. 

*226. The pollution of streams by sulphite-pulp waste, a study of XMssible remedies 
by E. B. Phdps. 1909. 37 pp., 1 pi. 10c. 

Describes manufacture of sulphite pulp, the waste liquors, and the experimental work lead- 
ing to SQggtttfoos as to methods of pcerenting stream x>oUation. 

*229. The disinfection of sewage and sewage filter effluents, with a chapter on the 
putrescibility and stability of sewage effluents, by E. B. Phelps. 1909. 
91 pp., 1 pi. 15c. 
Scope indicated by title. 

*234. Papers on the conversion of water resources. 1909. 96 pp., 2 pis. 15c. 

Contains the foUowing papers, whose scope is indicated by their titles: Distributioin of fall, 
by Henry Gannett; Ftoodi, by M. O. Lelc^ton; Dereloped water pofwers, oonpOed mider 
the directioQ U W. H. Steoart, with discussion by M. O. Ldghton; Undeyeloped wster powers, 
by H. O. Leighton; Irrigation, by F. H. Newell; Underground waters, by W. C. Mendenhall; 
Denudation, by R. B. Dole and Herman Stabler; Control of catchment areas, by H. N. Parker. 

*235. The purification of some textile and other factory wastes, by Herman Stabler, 
and G. H. Pratt. 1909. 76 pp. 10c. 

Discusses waste waters from wool-scouring, bleaching, and dyeing cotton yam, Ueaehing 
cotton piece goods, and manufacture of oleomargarine, fertilizer, and glue. 

*236. The quality of surface waters in the United States: Part I, Analyses of waters 
east of the one hundredth meridian, by R. B. Dole. 1909. 123 pp. 10c. 

Describes collection of samples, methods of examination, preparation of solutions, accuracy 
of estimates, ftnd eixpresslon of uialytieal results. 

238. The public utility of water powers and their governmental regulation, by Ren^ 
Tavemier and M. 0. Leighton. 1910. 161 pp. 15c. 

Discusses hydraulic power and irrigation, French, Italian, and Swiss legislation relative to 
the development of water powers, and laws proposed in the French Partiament; r e vi e w * work 
of bureau of hydraulics and agricultural im pKi vem ent of the French department of agriculture 
and gives r^um^ of Federal and State water-power legislation in the United States. 

*256. tJndergroimd waters for farm use, by M. L. Fuller. 1910. 58 pp., 17 pis. 15c. 
Discusses rocka as sources of water supply and the relative saf tey of supplies from different 
materials; springs, and their protection; open or dug and deep wells, their location, yields, 
relative cost, protection, and safety; advantages and disadvantages of cisterns and combina- 
tion wells and cisterns. 

*257. Well-drilling methods, by Isaiah Bowman, 1911. 139 pp., 4 pis. loc. 

Discusses amount, distribution, and disposal of rainfall, water-bearing rocks, amount o( 
ground water, artesian conditions, and oU and gas bearing formations; gives history of weU 
drilling in Asia, Europe, and the United States; describes in detail the various methods and 
the machinery used; discusses loss of tools and geologic difficulties; contamination of well waters 
and methods of prevention; tests of capacity and measurement of depth; and costs of sinking 
wells. 

1688**— 21— W8P 475 12 
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*258. Unde^pound w&ter pftpen, 1010, by IL L. Fuller, F. G. Clipp, G. C. ] 
Samuel Sanford, and H. C. Wolff. 1911. 123 pp., 2 pis. 15c 

GooUtiis Um foikfwing p^>« (»o|M indlDited l7 tftki) of 9n«m^ 
DnkDMeb bj wdis, bj M. L. FoOer. 
Fnoing of waOs and rototod phwinrnwia, by IL L. Falkr. 
Foliation of nndergroond waters In llmestooe, by O. C. Matann. 
Protcetioo of ihaUow w«Ils In sandj depodts, by M. L. FnUer. 
Macnede wcOs, by M. L. Folkr. 

274. Some stream waters of the western United States, with chapten on sediment 
earned by the Rio Grande and the industrial application of water aDal3rBeB, 
by Hennan Stabler. 1911. 188 pp. 15c. 

Dmcdbm colleeti on of lanqitoB, plan of analytical wcrt:, and mBlliods of analys; diKuaia 
8oap-ecniiiBlng power of watflfs, watcrsoflflninc, boOerwatcra, and watv lor ioi^^ 

^15. Tlie punfication of public water suppEet, by G. A. JohnBon. 1913. 84 1^., 8 
pis. 10c. 

Iteimw groimd, kka^ and ilvar watan aa pobllo inpiiiw, deiatopaMBt of walm w wfa 
•ystems In tbe United Stetes, water oonsomption, and typboM ttmr; deaarflMt nstbodi of 
iUtratioo and steritttatlnn of water, and immiripal water softening. 

834. Tlie Ohio Valley flood of March-April, 1913 (including comparisoDs with some 
eariier floods), by A. H. Horton and H. J. Jackson. 1913. 96 pp., 22 pis. 20c. 

Although relating gpedflcany to flood! in tbe ObJoVally, this report dtacuia iloo tbecaows 
of floods and the prerention of damage by floods. 

*337. The effects of ice on stream flow, by William Gleim Hoyt. 1913. 77 pp., 7 
pis. 15c. 

Diacnsses methods of measoring the winter flow of streams. 

«345. Contributions to the hydrology of the Umtvid States, 1914; N. C. Giover, diief 
hydraulic engineer. 1915. 225 pp., 17 pis. 30c. Oontains: 

^(0 Amethodof determining the daily discharge of rivers of variable slope, by M.R.BaO, 
W. B. Hall, and C. H. Pierce, pp. 53-65. 

*364. Water analyses from the laboratory of the United States Geological Survey, tabu- 
lated by F. W. Clarke, chief chemist. 1914. 40 pp. 5c. 

Contains analyses of waters from rivers, lakes, weQs, and springs in various parts of tbe Uxdtid 
States, including analyses of the geyser water of Ydlowstone National Park, hot springs io 
Montana, brines from Death VaUey, water from tbe OuU of Mexloo, and mine waten tna 
Tennessee, Michigan, Missouri and Oklahoma, Montana, Colorado, and Utah, Nevada asd 
Arizona, and California. 

371. Equipment for current-meter gaging stations, by G. J. Lyon. 1915. 64 pp., 
37 pis. 20c. 

Describes methods of installing automatic and other gages and of constructing gage wvUs, 
shelters, and structures for making discharge measurements and artifWdal controls. 

*375. Contributions to the hydrology of the United States, 1915; N. C. Giover, chief 
hydrauUc engineer. 1916. 181 pp., 9 pis. 15c. 

Contains three papers presented at the conference of engtne e r s of the water < ^e90 ur w g bnaA 
in December, 1914. 

** (c) The relation of stream gaging to tbe science of hydraulics, by C. H. Pierce and R. W. Dt^ 
enport, pp. 77-84. 

(e) A method for correcting river discharge for changing stage, by B. £. Jones, pp. 117-UO. 

(/) Conditions requiring tbe use of automatic gages in obtaining records of stream 1km M 
C. H. Pierce, pp. 131-139. 

*400. Contributions to the hydrology of the United States, 1916; N. C. Giover, chid 
hydraulic engineer. 1917. 108 pp., 7 pis. Contains 

(a) The x>eople^s interest in water-power resources, by 0. 0. Smith, pp. 1-8. 
* (c) The measurement of silt-laden streams, by R. C. Fierce, pp. 39-^. 
id) Aoooracy of stream-fl^ data, by N. C. Qrover and J. C. Hoyt, pp. 5^-40. 
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PUBLICAnOKS. XXV 

416. The divining rod, a histwy of water witching, with a bibliography, by Arthur 
J. EUifl. 1917. 69 pp. lOc. 

A brief paper pabUsbed "mealty to famish a reply to the numeroua inquiries that are con- 
tinuaDy b^ng received from all parts of the country" as to the efficacy of the divining rod for 
locating underground water. 

*426. ContributioQfl to the hydrology of the tJnited States, 1917; N. C. Gfover, chief 
hydraulic engineer. 1918. Contains: 
* (c) Hydraulic conversion tables and convenient equivalents, pp. 71<-M. 1917. 

427. Bibliography and index of the publications of the United States Geological 
Survey rating to ground water, by O. £. Meinzer. 1918. 109 pp., 1 pi. 

Indudes pubUcationa prepared, in whole or part, by the Geological Survey that treat any 
phase of the subject of ground water or any subject directly applicable to grotmd water. Illu»> 
trated by map showing reports that cover speciQc areas more or leas thorou^bly. 

AJnrUAL BXPO&T8. 

*Fifth Annual Report of the United States Geological Survey, 188d-^, J. W. Powell^ 
Director. 1885. xxxvi, 409 pp., 58 pis. $2.25. Contains: 

«The requisite and qualifying oondttiansofarterianweQs, by T.C. ChamberUn, pp. 125-178* 
pl.21. Soope indicated by title. 

'"Twelfth Annual Report of the United States Geological Survey, 1890-91, J. W. 
Powell, Director. 1891. 2 parts. *Pt. 11, Irrigation, xviii, 576 pp., 93 pis. 
$2. Contains: 

nnigatlon in India, by H. M. WOson, pp. 36&-M1, pis. 107 to 146. See Water-Scqyply Paper 
87. 

Thirteenth Annual Report of the United States Geological Survey, 1891-02, J. W. 
Powell, Director. 1892. (Pts. II and III, 1893.) 3 parts. *Pt. Ill, Ini- 
gation, xi, 486 pp., 77 pis. $1.85. Contains: 

^American irzlgatioii engineerings by H.H.WilsoBit pp. 101-810, pis. lUtal4fi. Dtscuntt 
the economic aspects of Irrigation, alkaline drainage, silt and sedimentation; gives brief Ustoiy 
of legislation; detoibeB perennial canals In Idaho, Calllomia, Wydsning, and Arinma; dte- 
cusses water storage at reservoirs of the California and otherprq|eets,8ab8i]ifaeesoiirees of supply, 
pxaapiag, and sabirrigatlon. 

Fourteenth Annual Report ol the United States Geological Survey, 1892-93, J. W. 
Powell, Director. 1893. (Pt. II, 1894.) 2 parts. 'Pt. II, Accompanying 
paper8>xx,597pp.,73pls. $2.10. Contains: 

^Potable waters of the eastern United States, by W J McQee, pp. 1 to 47. Disoowes cistern 
water, stream waters, and ground waters, indnding mineral springs and artesian weQs. 

^'Natural mineral waters of the United States, by A. C. Peale, pp. 40-SS, pis. 3 and 4. Dis- 
cosses the origin and flow of mineral springs, the souroe of mineraliiation, thennalq;>ringB, tha 
chemical composition and analysis of spring waters, geographic distribnUoo, and thantlMKatkai 
of mineral waters; gives a list of American mineral qwing resorts; oomtains also aome analyses. 

Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles 
D. Waloott, Director. 1898. (Pttfts II, III, and V, 1899.) 6 parts in 7 vols, 
and separate case for maps with Pt. V. *Pt. II.— Papers diiefly of a theoretic 
nature, v, 958 pp., 172 pis. $2.65. Contains: 

^PrtDdples and oonditloins of the movements of ground water, by F. H. King, pp. 60-SM,pIs. 
6 to 19. Diseasses the amount of water stored in sandstone, in soil, and In other rocks, the depth 
to which ground water penetrates; gravitational, thermal, and capillary movements of ground 
waters, and the conflgnration of the ground-water surface; gives the results of experimental 
Investigatidis on the fiow of air and water throuj^ a rigid, porous medium and through sands, 
sandstones, and silts; discusses results obtained by other investigators, and summarises resulti 
ofobawatioDs; discusses also rate of flow of water through sand and rock, the growth of rlven^ 
rate of filtration throu^ soil, interference of wells, etc. 

^Theoretical investigation of the motion of ground waters, by C. 8. SUditer, pp. 2B5-884, pL 
17. Scope indicated by title. 
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Ptofilee of rivers W44,417 

Sanitation; quality of waters; pollution; sewage inigatum W3t 

22, 72, 79, 103, 110, 113, 114, 144, 145, 152, 160, 179, 
185, 186, 189, 194, 226, 229, 235, 236, 255, 258, 315 

Sewage disposal and purification W 3, 22, 72, 113, 185, 194, 229 

SouthDakota: Surface waters W147,162 

Underground waters A 17 ii, 18 iv; P 32; B 298; W 61, 149,227 

Underground waters: Legalaspects W122 

Methods of utilization W 114,255,257 

Pollution WHO, 145, 100, 258 

Windmill papers W 1, 8, 20,41,42 

Wisconsin: River profiles W417 

Surfoce waters W156 

Underground waters B 298; W 61, 114, 145, 149; G F 145 
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INDEX OF STREAMS. 



Apple River, Wis ix 

Baraboo River, Wis ix 

Beaucoup Oeek, 111.-.. xi 

Big Eau Pleine River, Wis ix 

Big Fork, Minn vm 

Big Muddy River, 111 xi 

Black River, Minn vni 

Black RivCT, Wis ix 

Blue Earth River, Minn ix 

Cahokia Creek, 111 xi 

Cannon River, Minn ix 

Canyon Creek, Mont vn 

Catfish Ri>rer, Wis x 

Cedar River, Iowa-Minn x 

Cedar River, Red, Wis ix 

Chippewa River, Minn ix 

Chippewa River, Wib ix 

Chippewa River, West Fork, Wis. ix 

Clearwater River, Minn vn 

Cottonwood River, Minn ix 

Crow River, Minn vu 

Crow River, North Fork, Minn vni 

Crow River, South Fork, Minn vin 

Crow Wing River, Minn vm 

Dee Lacs River, N. Dak vin 

Des Moines River, Iowa-Minn x 

Des Plaines River, 111 x, xi 

Devils Lake, N. Dak vm 

Eau Claire River, Wis. (tributary 

to Chippewa River) ix 

Eau Claire River, Wis. (tributary 

to Wisconsin JEtiver) ix 

Eau Pleine River, Big, Wis ix 

Elk River, Minn vm 

Flambeau River, Wis ix 

Fox River, 111 xi 

Illinois River, 111 x 

Iowa River, Iowa x 

Iowa River, Upper, Iowa ix 

Jump River, Wis ix 

Kankakee River, lU.-Ind x 

Kaskaskia River, HI xi 

Eawishwi River, Minn vm 

Kennedy Creek, Mont vn 

Kettle River, Minn ix 



P&ge. 

Kickapoo River, Wis ix 

Kinnikinnic River, Wis ix 

Lac qui Parle River, Minn ix 

I-A Crosse River, Wis ix 

little Fork, Minn vm 

Little Rib River, Wis ix 

Long Prairie River, Minn vm 

Maquoketa River, lowa.^ x 

Mendota Lake, "V^ x 

Minnesota River, Minn vm, ix 

MissiBsippi River, Minn vm 

Mouse River, N. Dak vm 

Muddy River, Big, 111 xi 

Mustinka River, Minn vm 

Namakagon River, Wis ix 

North Branch or Fork. See name 
of main stream. 

Ottertail River, Minn vn 

Pecatonica River, 111 .-Wis x 

Pelican River, Minn vm 

Pembina River, N. Dak vm 

Pine River, Minn vm 

Plover River, Wis: ix 

Prairie River, Minn vm 

Prairie River, Wis ix 

Raccoon River, Iowa x 

Rainy Lake, Minn vm 

Rainy River, Minn vm 

Red Cedar River, Wis ix 

Red Lake River, Minn vii, vm 

Red River, Minn., N. Dak., Mani- 
toba VII, vm 

Redwood River, Minn ix 

Rib River, Little, Wis ix 

Rock River, Wis.-Ill x 

Root River, Minn ix 

Root River, North Branch, Minn.. ix 

Roseau River, Canada-Minn vm 

Roseau Rivw, West Branch, Minn . vm 

Rum River, Minn vm 

St. Croix River, Wis ix 

St. Mary River, Mont., Alberta. . . vii 

St. Mary canal, Mont vn 

Salt Creek, 111 xi 

Sandy River, Minn vm 

XXIX 
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Page. 

Sangamon River, 111 xi 

Sangamon River, South Fork, III. xi 

SaukRiver, Minn vn 

Sheyenne, River, N. Dak vm 

Shellrock River, Iowa x 

Shoal Creek, 111 xi 

Silver Creek,. Ill xi 

l^unk River, Iowa x 

Snake River, Minn ix 

South Branch or Fork. See name 
of main ttreoan. 

SpoonRiver, 111 xi 

Sugar River, Wis x 

Swiftcurrent Creek, Mont. vn 

Thief River, Minn viu 

Tomahawk River, Wia ix 

Trempealeau River, Wis ix 



Turkey River, Iowa x 

Two Rivers, South Branch, Minn, vm 

Upper Iowa River, Iowa ix 

Vermilion River, 111 xi 

Vermilion River, Minn Tin 

Wapsipinicon River, Iowa x 

West Branch or Fork. See name 

of main stream. 

Whetstone River, S. Dak ix 

Wild Rice River, Minn vm 

"VHsconsin River, Wis ix 

Yahara River, WiB x 

Yellow River, Ind x 

Yellow River, WiB ix 

Zumbro River, 3linn xx 

Shimbro River, South Branch, 

Minn.. nc 
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